








Established 1856 


Ihe € 








“nN 3 \. 


gine 





CT. 


Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2. 








Vor. CXLIII.—No. 3723] 


LONDON: FRIDAY EVENING, MAY 20, 1927 


[Price ONE SHILLING ™ "3°" 








PUBLIC NOTICES 








PUBLIC NOTICES 
h Can oe f Aibsais. 
3 : ZNDERS are INVITED by the Albani: 
tls_Nalesty's. Work, ke. a The Engineer ae ae eo ee 


His Majesty's Work are 
prepared to receive TE NDE oy before 
11 a.m. on prides, Srd_ June, 1927, for 
the SUPPLY and ERECTION of a 
5-TON GANTRY CRANE at the Forest 
Products Research Laboratory, Princes 
Risborough, Bucks. Drawings, specification, and a 
of the conditions and form of contract and 
be obtained from the CON. 
of Works, King 





copy 
forms for Tender may 


Tl ACTS BRANCH, H.M. Office 

Charles-street, London, 8.W.1, on payment of One 
Guinea. (Cheques payable to the Commissioners of 
1M. Works, &c.) The sums so paid will be returned 
to those persons who send in Tenders in conformity 
with the conditions. 5509 





TO BUILDERS 
he Commissioners 


of 





His Majesty's Works, are 
prepared to receive TE NDERS. before 
li am. on Thursday, 2nd June, 1927, 


LOW-PRESSURE 
at Middles- 


for ACCELERATED 
HOT WATER HEATING 
brough Head Post Office. 

specification, a copy of the conditions 
snd form of contract, bills of quantities and forms for 
Tender may be obtained from the CONTRACTS 
BRANCH, EM. Office of Works, King Charles-street. 
London, 8.W. 1, on payment of One Guinea. (Cheques 
payable to the Commissioners of H.M. Works, &c.) 
The sums so paid will be returned to those persons 
who send in Tenders in conformity with the con- 





Drawings, 








litions 5486 
° ‘ 
1 Director - General, 
India Store Department, Beane -y 
15, Belvedere-road, Lambeth, § 
i TENDERS for 
1150 PAIRS DISC W HEELS AND 
AXLES 
Tenders due on the 2nd June, 1927 


and forms of Tender obtainable from 
per set, which will not be 
5532 


specifications 
the above at a 
returned 


fee of 5s. 


{ ssistant Engineers ( 13) 
A REQUIRED for the PUBLIC 
WORKS JEPARTMENT of the 
FEDERATED MALAY STATES for four 
years’ service, after which subject to satis 
factory service, the offcers appointed will 
be eligible for confirmation in the perma- 
and pensionable establishment. It is probable 
number of permanent appointments will be 
been 
entirely satisfactory, but no absolute guarantee can be 
given. If at the end of four years’ service. an officer's 
services have been entirely satisfactory and he is not 
offered or declines further employment he will be paid 
a bonus of Dols. 2850. Salary Dols. 400 a month, rising 
to Dols. 800 by annual increments of Dols. 25, plus a 
temporary non-pensionable allowance of 10 per cent. for 
bachelors and 20 per cent. for married men. The 
exchange value of the dollar in sterling is at present 
fixed by the Government at 2s. 4d., but ite purchasing 
power in Malaya is considerably less than that of 2s. 4d 
in the United Kingdom. No Income Tax at present 
imposed by the Federated Malay States Government 
Free passages provided. Candidates, age 23 to 26, pre 
ferably unmarried, must have received a good theoretical 
training, preferably at a University or College recognised 
by the Institution of Civil Engineers and possess 
s Civil Engineering degree or obtained such other 
diploma or distinction in Engineering as the Secretary 
of State may decide in any particular case or have com 
pleted articles with a Civil Engineer of good standing, 
and have passed the examination for Associate Member- 
ship of the Institution of Civil Engineers. In addition, 
candidates must have had at least one ycar’s practical 
experience of civil engineering under a qualified civil 
enginee?r. Apply at ’once by letter, giving brief details 
of qualifications and experience, and stating age. 
and whether married or single, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, West 
minster, S.W. 1, gating clearly at the head of 
pplication M/15, 224 5 539 








nent 
that the 
suficient for those officers whose services have 








(Civ il Service eels 


SI 
FORTHCOMING EXAMINATION. 
PROBATIONARY ASSISTANT EN- 
GINEERS in the Engineering Depart- 
ment of the Post Office (20-23. with 
extension in certain cases). Regulations 
and particulars are obtainable from the SECRETARY, 





Civil Service Commission, Burlington-gardens, Lon- 
don, W. 1, together with the form on which applica- 
tion must be made. The latest date for the receipt of 
‘pplication forms is 14th July. 5243 





ee ~y ° 
( livil Service Com- 
MISSION 

FORTHCOMING EXAMINATION, 
PROBATIONARY INSPECTORS in 
the Engineering Department of the Post 
Office (17-20, with extension for service 
in H.M. Forces).—Regulations and par- 
ticulars are obtainable from the SECRETARY, Civil 
Service Commission, Rurlington-gardens, London, 
W. 1, together with the form on which application 
must be made. The latest gate for the receipt of 

application forms is 28th Ju 5168 








anchester Moxigpu College 


OF TECHNOLOGY 


Pr e483 
MOUAT JONES, D.S (Oxon) 
UNIVERSITY OF MANCHESTER 
LTY OF TECHNOLOGY). 
DEGREE. COURSES IN TECHNOLOGY. 


The Prospectus gives particulars of the Courses 
leading to oe. Manchester University Degrees 
(B.Se, Tech., M.Sc. Tech., and Ph. D.) in the Faculty 
of Technology, in the foliowing Departments :— 


MECEAMIOAL yk “he (Prof. Dempster 
) 
ELECTRICAL ENGINEERING (Prof. Miles Walker, 
aha ws IPAL AND SANITARY ENGINEERING 
8. Colem D.8e.). 
CHEMICAL TECHNOLOGY, 


including General 
Chemical Technology, ( *hemistry of Textiles 
(Bleaching, Dyeing, Printing and _ Finishing), 


Faper Manufacture, Metallurgy and Assaying, 
Chemical Technology of Brewing, Electro - 
Chemistry, Photography, Colouring Matters, Food- 
stuffs and Fuels (Prof. F. L. Pyman, D.Sc., 


TEXTILE. TECHNOLOGY (Prof. W. E. 
ae h.) 


tus will be forwarded free on application to 
REGISTRAR, College of Technology, Manchester. 
6409 


Morton, 


Pr 
the R 





(Sm A. C. HOUSTON 


Armament of 





—_—@~———_—_ 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARL 





A Large Cable-Arm 





20,000 K.W. Turbo-A 





Report on London Waters. 





1000 B.H.P. Airless-Injection Oil Engine : 
Tests. 





The Iron and Steel Institute—No. II. 





Resuscitating a Somerset Quarry. 





A Large Mine Fan. 





Voltage Regulating Equipment for 
Transmission Lines. 


INDEXING. 


ing Machine. 
20 - 5 - 27. 


THE ENGINEER, 2 


srnator—No. II. 
THE ENGINEER, 20 - 5 - 27. 


THE 20 - 5 - 27. 


ENGINEER, 


to 


THE ENGINEER, 20.-5- 


THE ENGINEER, 2) - 


on 
‘ 
t 


Capital Ships. 


THE ENGINEER, 


20 - 5 - 27. 


THE ENGINEER, 


90 - 5 - 27 


THE ENGINEER, 20 - 5 - 27 
THE ENGINEER, 20 - 5 - 27 
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PUBLIC NOTICES 


PUBLIC NOTICES 





Battersea Polytechnic. 
LONDON, 8.W. 11. 

The Governing Body invite APPLICATIONS 
for the POSITION of PRINCIPAL of the 
POLYTECHNIC, owing to the resignation of 
Dr. R. H. Pickard, F.R.S., upon appointment 
as Director of the British Cotton Industry 
Research Association. 

Salary, £1250-£50-£1500. 

Applications to be made 
June 13th, 

Full particulars obtainable on application to 


the CLERK TO THE GOVERNING BODY. 
5516 


not later than 





Palace School of Prac- 
TICAL ENGINEERING. 


C rystal 
Founded 1872. 


MECHANICAL AND CIVIL ENGINEERING 
DIVISIONS. 


eee J. W. WILSON, M.LC.E., M.I.M.E. 
PrinciPaL ; MAURICE WILSON, M.I.C.E. 
Assisted by Staff of Lecturers and Instructors. 
Thorough, up-to-date Practical —, Theoretical 
Instruction. Course completed in 2 
Students admitted at beginning of any 7 term. 5189 


——— er 





PATENTS AND DESIGNS ACTS, 1907 AND 1919. 


a : ° a 
\J otice is Hereby Given that 
ALFRED ERNEST WHITE, A.I. Mech. E 

Fellow of the Chartered Institute of Patgnt * 

subject of the King of Great Britain, ‘ 

White, ngner, Stevens and Parr 

Chambers, Cosnenry. lane, Lon 

SEEKS LEAV 

N r the APPLICA 

PATENT No. 261,985, for 

entitled ‘‘ Improvements in or relati: 

Cutting and like Machine Tools.”’ . 
Particulars of the proposed amenr 
forth in the Illustrated Official J« 

of the 1lth May, 1927. 

Any person, or persons, may give Notice be 
Opposition to the amendment by leaving Patents Form 
No. 19 at the Patent Office, 25, Southampton-build- 
ings, London, W.C. 2, within one calendar month from 
the date of said Journal. 

W. S. JARRATT, 


5487 Comptroller-General, 





(ity and County of. Newcastle- 
UPON-TYNE EDUCATION COMMITTEE 


RUTHERFORD TECHNICAL COLLEGE. 

Principal : E. C,. EDGAR, Esq., D.Se., F.1.C. 

APPLICATIONS are INVITED from suitably 
qeeeed persons for ae tie to date from 
ist Sep ber, 1927, HEAD of MECHANICAL 
ENGINEERING DE PARTMENT. Salary scale, 
minimum £500 per annum, by annual increments of 
£20, to a maximum of £600 per annum. 

Form of application and further particulars will 
be sent on receipt of stamped addressed foolscap 
envelope. 

Completed applications must be returned to me at 
the Education Office, Northumberland-road, _ 
castle-upon-Tyne, not later than Srd June, 1927. 
THOS. WALLING, 

Director of Education. _ 


BRIDGE over the River Buna, at 

For particulars of Tenders, apply to tovthe kn BANIAN 
LEGATION, 137, Beaufort-street, 8.W. 

The latest date for the deposit 


June 1st, ist, 1927. 
City and Count of Kingston- 
UPON-HULI 
The Electricity Committee of the Hull Corporation 
invite TENDERS for 
CONTRACT 116. 
whieh com prises the whole of the TRON and STEEL 
in connection with the CONSTRUCTION of an 
OPLLIPTICAL STEEL COAL BU aaa AND 
CONVEYOR HOUSIN 
Tender form, general conditions, 4 specification 
are obtainable only on application direct to the 
ae Such application must be accompanied 
by heque (made payable to the ‘* City Treasurer, 
Guildhall. Hull ’’) covering the amount of the 
deposit, viz., One Guinea for each first copy required. 
First copy deposits are returnable on receipt of a 
bona fide Tender, 
The Corporation does not bind itself to accept the 
lowest or any Tender. 
Tenders, addr 
mittee, Town Clerk's Office, Guildhall, 
endorsed ** Steel Coal Bunker,’’ are to be 
by Noon on Thursday, 16th June, 1927. 
BELL, M.1.E.8., 
City Electrical Engineer and Manager. 
Electricity Works, 
Sculcoates, Hull, 
May, 1927 14 


. imerieck Harbour Commis- 
SIONERS. 
MERICK HARBOUR. 
ONSTRUCTION OF NEW DOCK 

The Limerick Harbour Commissioners invite TEN» 
DERS for the CONSTRUCTION of a NEW DOOK at 
Limerick, comprising about 6% acres in_ extent, 
including Pa amp ne New Entrance 
and Dock Gates, Entrance Jetties, Dredging and other 
Works, as provided for in the plans, specification and 
conditions of contract, which may be inspected at 
the office of Mr. T. F. O'Sullivan, B.E., Harbour 
Engineer, Limerick, or the office of the ‘Consulting 
Engineer, Mr. P. H. McCarthy, M.A., B.A.1I., M. Inst. 
C.E.L, 26, Lower Leeson-street, Dublin, during the 
usual office hours. 

Forms of Tender, conditions of contract, specifica- 
tion, and schedule of quantities may be obtained 
from the undersigned on payment of a deposit of £20, 
which will be returned on receipt of a bona fide 
Tender, together with all the aforesaid documents. 

Tenders, enclosed in sealed envelopes, ty ed to 
the undersigned and marked ‘* Tender for New Dock 
must be delivered at the offices of the Commissk ners 
not _later than Ten 0 ‘clock a.m. on 20th day of July. 


of Tendere is 
542 


Electricity Com 
Hull,”’ and 
delivered 


** Chairman, 





The Commissioners do not bind themselves to 
accept the lowest or any Tender nor will the Uom- 
missioners be responsible for any expenses incurred 
by persons tendering. 

JOHN F. POWER, 
Secretary, 


Limerick Harbour Commissioners. 
Limerick Harbour Commissioners’ Office, 


Limerick. 5492 





South Indian Railway Company, 
LIMITED. 
Che Directors 7 prepared to receive 
for the SUPPLY o' 
1. 12 LOCOMOTIVE E BOILERS. 


TENDERS 


2, SPARE PARTS of LOCOMOTIVE ENGINES, 

3. RAILWAY TICKETS 

4. FENCING MATERIALS 

5 GALVANISED FENCING PALES. 

6. 4 WATER CRANES. 

Specifications and forms of Tender will be available 
at the Company's Offices, 91, Petty France, West- 


minster, 8.W. 

Tenders addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked ‘* Tender for Locomotive Boilers,’’ or as the 
case may be, must be left with the undersigned not 
later than Twelve Noon on Friday, the 3rd June, 
1927, in respect of Specifications Nos. 3, 4, 5, and 6, 
and the 10th June, 1927, in respect of Specifications 
Nos, 1 and 2 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

A charge, which will not be returned, 
of £1 for each copy of Specifications Nos, 
of 10s. for each copy of Specificaiions Nos. 4 
and of 5s, for each copy of Specifications Nos. 


will be made 
1 and 2, 

and 4, 
5 and 6, 


Copies of the drawings may be obtained at the 
offices of the Company's Consulting Engineers, 
Messrs. Robert White and Partners, 3, Victoria,g 


Westminster, 5.W. 1. 
A, MUIRHEAD, 


Managing Director, 


street, 


5.W. 1, 


27. 


01, Petty France, 


17th May, 1% 5531 





5515 
B. B. & C.I. Railway Company. 
The Directors are prepared to receive up to 
Noon on Wednesday, 8th June, TENDERS for the 
SUPPLY of : 
2. SCREW COUPLINGS 


2. ons ATED and ELLIPTICAL SPRINGS 

3. CRANK and STRAIGHT AXLES for LOCos 

4. HELICAL and VOLUTE SPRINGS. 

5. STEEL BOILER TUBES, FLUE TUBES and 
STEAM PIPES. 

6. ES for CARRIAGES, 

7. STEEL MATERIAL (M.S. PLATES). 


Tenders must be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of £1 each for Nos. 1 and 2 and 10s, each 
for Nos. 3 to 7 (which will not be returned). 

The Directors do not bind themselves to accept the 
lowest or any Tenders, 

8. G. 8. YOUNG, 


Secretary, 
Offices : 91, Petty Francs. 
Westminster, 1, 


16th May, 1927 5507 





-~—* 
or Directors are p receive TENDERS for: 
1 SPANS, GIRDER B BRIDGES (100ft. Span) 
Specification and form of Tender can be obtained 
he Company's Offices, 132, Gresham House, Old 
fapet-ctoess London, E.C. 2, on or after 19th May, 
"927. 
A fee of 20s, will be charged for the specification, 
which is wor returnable, 
fenders must be submitted not later than Noon on 
Tuesday, 3ist May, 1927 
The Directors do not bind themselves to accept the 
lowest of any Tender, and reserve to themselves the 
right of eee or dividing the order. 
By Order of the Board, 
R. C, VOLKERS, 
Secretary. 
5530 


Bengal: Nagpur Railway Com- 


19th May, 1927, 
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PUBLIC NOTICES 


SITUATIONS OPEN (continued) 


SITUATIONS OPEN (continued) 


—_ 


SITUATIONS WANTED (continued) 





arish of Bermondsey. 
TO 7 ESCAPE STAIRCASE 
MANUFACTURERS 

The Guardians of the Parish of Bermondsey invite 
TENDERS for :— 
SUPPLYING and ERECTING FOUR NEW FIRE 
ESCAPE STAIRS and REPAIRING and PAINTING 
ESCAPE STAIRS at 


SEVEN existing FIRE the 
Bermondsey and Rotherhithe Hospital, Lower-road, 
Rotherhithe, according to specification of Messrs. 


Newman and Newman, Architects 
_ Persons desirous of tendering may obtain specifica. 
tions and printed forms of Tender (which can only be 
received) at my office between 10 a.m. and Twelve 
Noon on the 23rd, 24th, 25th, and 26th May, 1927, 
by depositing a £5 Bank of England note. 
Sealed Tenders to be delivered at my 
later than 6 p.m. on Thursday, 2nd June, 
By Order, 
HENRY H. REEVE, 
Clerk to the Guardians. 
G naediqns. Offices, 


Tooley-street, S.E. 1, 
12th May, 1987. 


office not 
1927. 


vinta 
he Ipswich Dock Commission 


invite TENDERS for the CONSTRUCTION of 
a PATR of WOODEN LOCK GATES.—Full particulars 





may be obtained from the Commission’s Engineers, 
Messrs. MILLER SON and CLARKE, 9, Thorough- 
fare, ipswich 5496 
PUBLIC HEALTH ACT, 1875. 

. ° : “ 

| rban District of Stevenage, 
HERTFORDSHIRE 

; CONTRACT NO. 3. 

The Urban District Council of Stevenage, acting as 
the Sanitary Authority for the said district, are pre- 


pared to receive TE NDERS for the CONSTRUCTION 
¢ 0 DGE LAGOONS . &c., at the Sewage Outfall 

orks. 

Particulars and specification may be obtained at 
the offices of the Consulting Engineers, Messrs 
Howard Humphreys and Sons, 28, Victoria-street, 
Westminster, or at the offices of the Surveyor to the 
Council on and from Monday, the 30th of May, until 
Saturday, the 4th of June, between the hours of 
10 a.m. and 4 p.m., upon payment of a deposit of 
One Guinea which deposit will be returned upon 
receipt of a bona fide Tender which is not subse- 
quently withdrawn by the contractor. 

The successful tenderer will be required to execute 
& contract deed, the draft of which is incorporated 
with the specification. 


Tenders must be on the official form, each Tender 


in a sealed envelope marked ‘‘ Tender for Sludge 
Lagoons,."" Tenders must be accompanied by the 


ge neral conditions and specification as issued by the 
Consulting Engineers 


Each Tender must be signed in the handwriting of 
the tenderer or his authorised agent. 

The Council does not bind itself to accept the 
lowest or any Tender. 

Tenders must reach the —?¢° by 9 a.m. on 
Wednesday, the 15th of June, 

Given under my hand the ith ‘day of May, 1927. 


W. 0. TIMES, 
Clerk to the Stevenage U.D.C. 
Council Offices 





- __ Stevenag e, Hertfordshire 5493 
R iver Rother Improvement 
. ay WORKS. 


GENERAL POP EMAS. 

Che Commissioners for the Kent and Sussex Rother 
Levels will shortly REQUIRE the SERVICES of a 
GENERAL FOREMAN in connection with the above 
works. Applicants must be experienced in supervising 
River, Dock or Harbour Work, Pile Driving, &c. 

Applieations, including copies in duplicate of three 
recent testimonials and stating salary required, to be 
forwarded not later than Tuesday, May 3ist, to the 
undersigned 

M. DU-PLAT-TAYLOR, M. Inst. C.E., 
Consulting Engineer to the Commissioners. 
6, Victoria oem, Westminster, 


ondon, 8.W. 1. 5489 





Rother Improvement 
yORKS. 
ESIDENT SS REES. 
rhe ( venmulssionsrs for the Kent and Sussex Rother 
Levels will shortly REQUIRE the SERVIC ES of a 
RESIDENT ENGINEER in connection with the above 
works. Applicants must have had experience in 
carrying out River, Dock or Harbour Work by direct 
administration and must be Corporate Members of the 
Instit:.tion of Civil Engineers. 
Applications, including copies in duplicate of three 


Rive 


recent testimonials and stating salary required, to be 
forwarded not later than Tuesday, May 3ist, to the 
undersigned. 


M. DU-PLAT-TAYLOR, M. Inst. C.E., 
Consulting Engineer to the Commissioners. 
36, Victoria-street, Westminster, 
pe ® 5488 





London, 8.W. 
Rey al State Railways of Siam. 
APPLICATIONS are INVITED for the POSI- 
TION of BOILERMAKER to the above Railways. 
Applicants must be single and have had first-class 
experience in the construction and repair of locome- 
tive boilers. The engagement will be for three years in 
hey first instance, at a salary of 400 ticals per month 
or the first year, 475 ticals per month for the second 
pay and 500 ticals per month for the third year 
(11 ticals equal £1 approximately); £380 allowed for 
passage.—Apply by letter to Messrs. . SANDBERG ' 
40, Grosvenor-gardens, 8.W. 1, giving full particulars 
as to age, when at liberty and experience — 
with copies of references. 





SITUATIONS OPEN 


COPIES or Testmmontats, NOT Ontormals, UNLESS 
SPECIFICALLY REQUESTED. 





\ TANTED by Leading Commercial Concern in 

London, a first-class proved REPRESENTA 
ITIVE, about 35 years old, with good connections 
amongst leading shipping companies. Knowledge of 
engineering desirable, but not essential. Capable of 


a firm of high standing.—Address, 5494, 
5494 A 


represe nting 
The £ ngineer Office 


\ TANTED, CHIEF ELECTRICIAN for Large Steel 
Works in Sheffield district, to Take Charge of 








Generation, Distribution and Maintenance under 

Chief Engineer Address, 5504, The Engineer Office. 
5504 A 

ANTED, TECHNICAL REPRESENTATIVE with 


W connection among Heating, Drying and Textile 

Evyineers and Architects in Lancasbire and Yorkshire 

area to promote sale of Patent Air Heating Batteries 

of established reputation.—Reply, stating expe- 

rience and qualifications, to D. F. THOMSON and 
T 








-» Ltd., 54, Victoria-street, Westminster, 5.W. 1. 
P3159 a 
| ORMAN, LONG and CO., Ltd... REQUIRE for 
their Middlesbrough Bridge and Constructional 
Steel Work Department an ASSISTANT to the 
MANAGER thereof Applicants not to exceed 40 
years of age and must have had a sound theoretical, 
practical, and business training. Only such need 
apply Applications, stating age, qualifications, 
experience, &c., to be addressed to Box ** C,”’ Kidd's 
Advertising Agency, Middlesbrough. 5535 a 
JNGINEER, Experienced Road _ Coastruction, for 
4, South America; vent Spanish essential. 
Write fully particulars career, salary required.— 
Address, 5497, The Engineer Office 5497 A 





— INEER REQUIRED for Cement Works Abroad, 





age 28/35 State fully experience erection of 
slant, salary required, &« Good opening for right 
man,.—-Write, ** 0. P.,”’ c/o Street's, 6, Gracechurch- 
street, E.C. 3 5491 A 
7 NGINEER REQUIRED for Abroad, Aged 28/35, 
4% with experience Erection and Running of Cement 


Machinery 


State fully experience and salary required. 
Write to * a 


stresses 


NDIA.—REQUIRED by 
neers, 


DRAUGHTSMAN, 
prepare designs, 


British Firm 
accustomed 
Bridge and Structural Steel Work, able to work out 
an estimates. and 
drawings. Must be a bachelor, age 22 to 25.—Apply. 
stating age and particulars of experience, to Z.D. 323, 


of 


Engi- 
to Roof, 


detail 





to 


if 
experience, 


and salary 


neering Works, London district ; 
experienced in Machine Shop Progress Work and able 
Take Charge of Section 
stating age, 
The Engineer Office 


required .— Address, 
required, 5524, 
5524 4 


c/o m’s Advertising Agency, Fenchurch-avenue, 
E.C. 3 5508 Aa 
ROGRESS MAN REQUIRED for Large Engi- 


must be 


fully 





ATE 


Full 


FIXER WANTED, 
Heavy Machinery. 


Used 
Must be first-class time and 
motion study man and able to Gumcacieeto studies. 
particulars of experience and 
Address, 5521, The Engineer Office. 


to 


salary required 
5521 A 


General 


and 





enquiries. 
Address, stating age, experience, 
5520, The Engineer Office. 


ham, smart 


—E— ENGINEER.—WANTED, Near 

DRAUGHTSMAN, 

experience 7 Ammonia Compression System, who can 

make complete lay-outs and prepare estimates against 

anent and progressive situation. 

and salary required, 
20 A 


with 





RESO} 


FORCED CONCRETE 


DESIGNERS 


(TWO) 





Office. 





and experienced. 
Address, 
ex perience 


and —. 
P3 


stating age 
(in confidence), 


porttontace of past 
3 The 


REQUIRED, with specialist training.—Address 
applications, stating age, experience, and salary 
required, 5528, The Engineer Office. 5528 a 
ies Bae E FOR MIDLAND AREA 

A LEADING FIRM ¢ 
; DROP FORGERS AND STAMPE 
REQUIRE A _ RE ERSSERTATIVE FOR THE 
MIDLANDS 
On a Salary and Expenses Basis 
Applicants must be well educated, of good address, 


Eng 
P3193 


ineer 
A 





modern 


LANNING 


Tooling Methods, 
out of Manufacturing Operations. 
and Tool 
for suitable man. 


large Motor 


district; must be 


Design an advantage 


and EFFICIENCY 
Car Works 
conversant with 
Laying- 


fully 
Rate-setting and 
Experience of Jig 
Good opportunity 
Give full particulars of education, 


ENGINEER RE 


in 


Bir 





Oil 


South of the Thames, 
Purifiers, &c. 
with engineering ard technical 
Salary and commission. 

P3155, The Engineer Office. 


for 


Good 


experience and salary required.—Address, 5540. The 
Engineer Office. 5540 A 
ALESMAN REQUIRED, Preferably Residing 


De Laval Centrifugal 
Exrert salesmapship combined 
knowledge essential. 
ees we 


3155 


A 





Enginee! 
Foundries, 
and Erecting 
largely on heavy work. G 
class practical mao with energy, tact, and initiative. 

Must have knowledge of up-to-date methods and be 
able to obtain maximum output at lowest cost. 

Aadress, stating age. salary, and —_ pestiowass ot 

experience, 5446, The Engineer Office 


rire Works near 


Light and Heavy Machine Shope, Fitting 
SLops, normelly employing 600/700 men, 
opening for a first- 


HOPS SUPERINTENDENT WANTED for General 


Manchester, 


with 





\ 


Address, P 


hands. 
machine shop practices as 
technicalities of 
must understand and 
trades, strong disciplinariaa, keen 


supervisor, State age, experiences, salary required 
> 


Abilities 


various 
organise 


TORKS MANAGER for London Shop, 
must combine all 
conjoined 


labour 


P3200, The Engineer Office. 


About 


200 A 


modern 
with usual 
estimating departments ; 
of varied 
progress of work 


300 





\ 


— 
E.C. 2 


ANTED, 

anical 
Age 23/25. 
ference given 
qualifications, 
to Box 


DRAUGHTSMAN, 
experience, for 
single. Board 
to one with 
previous 
242, c/o Judd’s, 


Peru 
and lodging 
shop 

ex perience, 


with General 
Good 


47. 


training 


found. 
and 


5513 


Mech- 
climate 


State 


salary 
Gresham-street 


Pre 


A 





\ 


JANTED, 

to Steel Structural Work, 
and Coal-handling Plant for Gasworks, 
England.— Address, 
salary required, 


stating age, 
5502, 


Good JUNIOR DRAUGHTSMAN, 
General Engineering, 
for West 


qualifications, 


The Engineer Office. 


5502 


Used 


of 
and 
A 





aa D IMMEDIATELY, TWO MECHANICAL 
Ww RAUGHTSMEN, with experience in Auto 
matic a Semi-automatic Machinery. Must have a 
sound knowledge of machine design State age, 
qualifications, and salary required.—Address, 5525. 
The Engineer Office. 5525 A 








Wyanzten. JUNIOR DRAUGHTSMAN, 


to Power Station Work and Pipe Work Lay- 
outs Present inclusive wages £3 3s., rising to 
£3 158. (subject to adjustment in accordance with 
cost of living).—Write, Oe Oy age, training, and 
previous experience, to ** J. " ¢/oO a Anderson 
and Co., 14, King William- omk wc, 5506 A 


Accustomed 





RAUGHTSMAN, Mechanical, 
Lay-outs for Cooling Systems, also well versed 


—— in Pipe 


in Steel Tank or a@ and Copstruction.—Address, 
with particulars of age, experience, and salary 
required, 5437, The Engineer Office. 5437 a 





Design of 
both for land and marine work. 
give full details of past experience, stating age and 


salary expected.—Address, 5456, The Engineer Office. 


Ds yim ef REQUIRED, Experienced ¥ the 
Water-tube Boilers and Accesso: 
Applicants must 


545 


A 





RAUGHTSMAN REQUIRED 
with knowledge of Sugar Machinery preferred 

State age and fullest particulars.—Address, 5522, The 

Kngineer Office. 5522 


in 


England, 


One 


A 





months, 
Structural Steel, 
age and salary.—Address, 


ex perien in 


RAUGHTSMAN REQUIRED in Kent for 12 to 18 
Ferro-concrete 
used to setting out own work. 
P3196, The Engineer Office 
P3196 A 


State 


and 


RAUGHTSMEN (THREE) REQUIRED, Tempo 
rary, accustomed to Elevator and ae 
Plants, General Engineering, and taking at qu 
tities for estimating purposes —-ROBER1 BO Ltd. 
Bury St. Edmunds tase A 


I RAUGHTSMEN WANTED for Work in Northern 
Spain, Experience in Railway Construction and 
General Civil Engineering essential. Salary £20 to 
£30 per month, according to qualifications, he ith 
stating age and experience, ie 7 PER and KER 
4, Deans-yard, Westminster, 8.W. P3197 A 


XPERIENCED DRAUGHTSMAN REQUIRED for 

4 Rolling Mills; must be competent designer and 
capable of working with minimum supervision, State 
age, which should be 28 to 35 years, full details of 
experience, and salary required.—Address, P3212, The 
Engineer Office. P3212 a 


QEVERAL DRAUGHTSMEN REQUIRED _ for 
London office for proposal and detail work. Must 
have experience in Handling Machinery and Conveyor 
Plants. Permanent position for suitable men 
Address, stating age, experience, and salary required, 
P3204, The Engineer Office. "3204 A 


*TRUCTURAL DRAUGHTSMEN WANTED for 
\ Canada.— Address, with full particulars, P3192 
The Engineer Office. ____ eee = 


V TANTE _ Thoroughly x xperienced MACHINE 
SHOP FOREMAN (must have held similar 
position), accustomed to modern production, work- 
shop methods and the handling of labour under day 
and piecework conditions. State age, experience in 
detail, and salary required Address, 55: T 
Engineer Office 


YOREMAN and ASSISTANT WORKS MANAGER, 

age 30/35, energetic, D.O.. Plating. and general 

experience in Shipbuilding Yard. State salary 
required.—Address, P3215, The Engineer Office. 

P3215 A 

YOREMAN GRINDER REQUIRED in London; 

should have held a similar position previously 

and be accustomed to turning out work to a high 

degree of accuracy Address, stating age. details of 























5533 A 











experience, in date order, and salary required, 5523, 
The Engineer Office 5523 a 
POREMAN WANTED for Medium-size Machine 


Moulding Shop. A live man of proved capacity 
required .— Address, stating age, experience, and salary 
required, 5500, The Engineer Office. 5500 A 

YENERAL FOUNDRY FOREMAN REQUIRED for 

® Loam and Sand Work. Applicant must be 
experienced in Metal Mixing; he must be of strong 
character and able to show the highest references 








Address, stating age, experience, and salary required, 
5501, The Engineer Office 5501 a 
TANTED, First-class FITTER who Understands 


\ Erection and Repair of Machinery, also used to 

Motor Car Repairs.—Address, giving references and 

stating salary required, 5538, The Engineer Office. 
5538 a 





SITUATIONS WANTED 


COMMERCIAL ENGINEER (36), A.M.LC.E., 
Z A.M.LM.E., workshop, design, inspection and 


sales experience with power plant and machinery. 
REQUIRES POSITION as Sales Manager or Repre 








sentative. Excellent business record. — Address, 
P3153, The Engineer Office. P3153 B 

M.LM. a. (India), 8 Years’ Eastern Experience, 

3 rs’ commission, R.N.R., JESIRES 

APPOINTMENT abroad. Excellent references and 


experience in mechanical engineering. Water-tube 





RACTICAL FOUNDRYMAN REQUIRES POSI. 
TION, Manager or Foreman ; skilled in mould. 

ing machines, green. dry sand and loam, oil sand, or 
would Represent First-class Foundry. Thorough) 
well known amongst users of castings daren 
P3191, The Engineer Office. P3191» 


NECHNICAL ENGINEER Single), 3 
university training, 6 years works, 
commercial, including sales, combustion 
ducticn, DESIRES POSITION, me or 
Address, P3208, The Engineer Office. "3208 
mye Firm Whose Work Does Not Warrant ii: 
ouormest of a regular staff, an experienced 
GENERAL RAUGHTSMAN OFFERS his sip 
vic is for occasional time or job ba 





(27, Years’ 
D.O., and 
and pro. 
abroad 





work on 


Clientele already includes well-known firms, Sehedy), 
of experience forwarded on request.—Stanley Vj; 
Dane-avenue, 8.E. 5. P3199 » 





Dis 
thoroug})| 


PV orks SUPERINTENDENT SEEKS SIT, 
engaged, 350 men, disciplinarian, 
practical, first-class organiser, tactful, planning ani 
production depts.. modern production on econ m 
lines.— Address, P3209, The Engineer Office. P3209 , 


JOUNG ENGINEER (24) REQU TIRES SITU ATION, 








technical training, with 5 years’ works) 
experience; passed A.M.I. Mech. E. exam.—Addr 
P3219, The Engineer Office, P3219 » 





7OUNG ENGINEER (28) SEEKS APPOINTMENT 

Ex public school and technical training, 3 years 
2 years assistant engineer. Excellent test 
“* ZR, 184,"" Deacon's. Fenchur 
5328 


D.O., 
monials.— re tome 
avenue, E.C 


YERMAN SHORTHAND TYPIST, Young WwW; 

® educated Scotswoman: 2) yrs. office experi 
in Berlin tg important German ‘engineers.— Rep! ivs 
to Miss KERR he Devonshire Mansions, Bromells-r: 
London, 8.W. "S104 





= 


PARTNERSHIPS 


IF YOU ARE SEEKING 


A PARTNER or PARTNERSHIP 
er wish to buy or sell a 
BUSINESS or WORKS 
Write: 

WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 

London, E.C. 4. 

Established over 75 — 








If you wish to purchase or sell a 

Business connected with the 

Engineering or allied Industries 
consult : 


HENRY BUTCHER, HALL 


& CO., 
63 & 64, CHANCERY LANE, 
LONDON, W.C. 2. 




















boilers and accessories a speciality.—Apply, a 695, * ag 
t , NGINEERING ASSISTANT as Potential JUNIO! 
Robertson and Scott, Edinburgh P3179 B KE PARTNER feaUvineD ‘to Ss Swuee 
SSIST. WORKS MANAGER (33), 17 Years’ First- | London Salary £3/400 per annum F.ssentia 
f class exp. production of automobiles, electrical qualifications. science degree or equivalent, with 
and general ergineering work.—Address, P3181, The] some commercial experience Address, P3189, Ti 
Engineer Office. P3181 B Engineer Office P3189 « 
| ee (40), Now Abroad, DISENGAGED 4 oe ROOM ENCUNEER, Aged 35, Thorough 
NE. Speaks Spanish, wide conetreseae. training and experience, specialised in Die 
railway, general eng. experience. General and Works | Casting, REQUIRES RESPONSIBLE POSITION 
Manager, Chief Draughtsman. Foundry, drop stamps, | could invest £1000 after trial.—Write, 16, Mostyn 
mach. shops, erection, inspection, travelling, &c.— | avenue, Wembley. P3217 c 
Address, 5324, The Engineer Office 248 = ee 
x sxcoRER CAPTAIN, Royal Navy. M.I MISCELLANEOUS 
4 Mech. E.. OPEN to ENGAGEMENT. Wide 
experience in general engineering, including dockyard 
management, overseeing at contractors’ works, and sanrn Ene : > ‘ 
three years’ successful commercial work. Excellent a ee Oo = . copaetty | 
relate aad terecr amen tations fram sigh, Admiralty | a.M.1.E-E. cualiteation is » cirtala paisiori to 4 
° Gieieber °° ~ , = one responsible post. Our Free 64 pp. book “* Engi 
a A —~ ees studied Addon, "pees neers’ Guide to Success will show you how to 
A. = obtain any engineering qualification easily; 40 
1h 1c > . Engineering Diploma Courses also described.- 
NIRST-CLASS MECHANICAL and ELECTRICAI which interests 





ENGINEER SEEKS POSITION of RESPONSI 
BILITY. Well educated, fully qualified, age 39 
Construction, operation, experimental and commercial 
experience at home and abroad Good linguist 
Excellent references.—Address, P3195, The Engineer 
Office. _ P3195 K 
M. Sc., . B. Sc., D LCc.. B. of E. Engineering Certs... 

&c., flying and technical officer in war, age 25 
single, excellent torttmeniaie, WISHES for CIVIL 


ENGINEERING APPOINTMENT, at home or abroad, 








with good prospects. env P3218, The Engineer 
Office. P3218 B 
| EPRESENTATIVE. — TRAINED ENGINEER, 
energetic, able, unique experience in selling 
specialities, SEEKS FIRM which offers necessary 
opportunities.—Address, P3187, The Engineer Office 
3187 B 
“Shit FIRST AND STAFF WELFARE —The 
‘ VICES of an_ experienced ENGINEER 


E XPE RT in the organisation and carrying out of the 


above practices are AVAILABLE Efficiency with 
economy assured.—Address, P3202, The Engineer 
Office P3202 B 





Write now, stating branch or exam. 
you, to TECHNOLOGICAL LINSTITL 
Thanet House, 231, Strand, London. 


/TR, 
P3126 1 


76, 


he STRUCTURAL DRAUGHTSMAN Should 
have Clarke's + —~1 of Beam Oonnection 
Loadings for Standard Cleats on Suawes Beams.’ 
Post free 18. 74d. from the “Fubiis meee =. 
Dloucester-terrace, London, W 


MPORTANT FRENCH FIRM WANTS ENTER 
AGREEMENT with LONDON WORKSHOPS 
manufacturing Base-plates for Electrically ériven 
Centrifugal Pumps and Fans.— Write, F. RIEDER, 5v, 
Rue Fabert, Paris P3207 1 





AGENCIES 








GERMAN FIRM, Possessing the Full Manufac 

turing and sales rights for a completely patented 
transport trolley with lifting device of American 
design. WISHES to APPOINT an ENGLISH 
LICENCEE under very advantageous conditions.— 
Address, 5485, The Engineer Office. 5485 1 














1 





‘oO. 1 c/o Street's, 6, Gracechurch- 
street, E.C, 3. 5529 a 











The dovetail endless splice which makes 
the joint part of the belt itself, equal 


n 


Old Broad Street, Great 
London, E.C. 2. 


"Grams : Cheveral, 
Stock, London 
"Phone ; 

4635 


strength, thickness, and 


to the main portion 


JAMES HENDRY 
252, MAIN ST., BRIDGETON, GLASGOW. 


Grams: La mantel, ee 
*hone : 
LONDON : BIRMINGHAM : 
16, Union Court Empire House, 
Charles St., 


‘Grams : 
power, Birming- 
Central ham 
"Phone: 
3443 


Central 


flexibi 


lity 


LTD., 


Bridgeton 1747 (3 lines). 


MANCHESTER : 
3, Palmerston 


venue, 


"Phone: 


845 


ey 
anchester. 
Chorlton 


MAY WE SEND YOU FULL 


HENDRYS 
li 


THE JOINT 


IS AS STRONG 
AS THE 


BELT 


MINATED 
SELTING 


REGD TRADE MARK 


PARTICULARS? 





Birmingham, with 


DVERTISER, Resident 
WISHES 


Lf intimate knowledge of Midlands, 
}- REPRESENT MANUFACTURERS or MER 
CH: AN TS requiring the services of a man with 20 
years’ sound practical general engineering and 
administrative experience, either as Sales Repre- 
sentative, Supervisor of Contracts, Inspector or 
both. Commission or salary commensurate with 
results accepted. 
ARMSTRONG, 
Birmingham 


Coventry-road, South Yardley, 
P3205 pb 





YNGINEER, with Wide Experience and Having 
“. good connection among the leading industrial 
coneerns, principally Yorkshire, REQUIRES additional 
AGENCY with firm of repute desirous of extending 
existing connection.—Address. P3216, The Engineer 
Office. P3216 pb 
ew STEEL and TOOLS; Liberal 
terms offered anyone introducing business or 
connection.—Address, P3180, The ane 
D 


with Twenty-five 








| -—-e ENGINEER, 
rs’ experience, home and_ abroad, SEEKS 
RE PRESENTATION of First-class Firm for Northern 
England. Would undertake inspection work in 
England, Colonies or South America. Has had good 
oilfield experience.—Address, P3190, The Baines: 
ffice. P3190 pb 


‘ALES REPRESENTATIVE ENGINEER, Situated 
\ Manchester, with an _ intimate knowledge of 
Lancashire, DESTRES to REPRESENT a FIRM of 
REPUTE .—Address, P3210, The am 

> D 





rr 





A firm specialising in the manu- 
facture of 
CENTRIFUGAL SPRING GOVERNORS 
REQUIRES AGENT 
in Great Britain with connection 
among power engine manufacturers 
(Diese) Motors, Steam Turbines, 

Transport Motors, etc). 


M. J. HEINZMANN, 
KOTZSCHENBRODA, SAXONY. 
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A Seven-Day Journal 


Trade at the Port of London. 


At the last meeting of the Port of London Authority, 
some figures were presented dealing with the trade of 
the port and that of the United Kingdom in the year 
which ended on March 3lst. It was shown that the 
period mentioned was a record one in the history of 
the port. The total tonnage of vessels which had 
arrived with cargoes and in ballast was 49,995,610, 
or an increase of 2,489,000 tons on the return of the 
year previous. This aggregate was made up of 
32,626,229 tons for cargo vessels with an increase of 
933,352 tons, and 17,369,381 tons for vessels in ballast 
condition, an increase of 1,556,508 tons. For the 
ports of the United Kingdom the total tonnage of 
vessels arriving and departing with cargoes and in 
ballast was 278,858,269 tons, a decrease of 31,677,450 
tons compared with the previous year. This total 
was made up of 163,042,915 tons of vessels with 
cargoes, a decrease of 18,449,354 tons, and 115,815,354 
tons of vessels in ballast, also a decrease of 13,230,105 
tons. Thus while the London returns showed an 
increase, a decrease was shown for the ports of the 
United Kingdom. The total shipping which used the 
docks belonging to the Authority increased in the 
period under review by 397,992 registered tons, 
representing a 2-8 per cent. increase as compared 
with the 1926 returns. This increase was also a record 
one. The total tonnage of goods which was landed 
at the docks controlled by the Port of London 
Authority was 2,586,968 tons, or an increase of 141,437 
tons compared with the total for the previous year. 
These figures, which are the highest since 1921, are 
explained by the heavy imports of foreign coal 
following the strike period. 


A New Cross-Channel Service. 


Own Sunday evening, May 15th, a new railway and 
steamship service to the Continent by way of Tilbury 
and Dunkirk was begun. The new cross-Channel 
route provides improved transport facilities between 
northerly towns, also the Liverpool and Manchester 
district, and the Continent. At the present moment 
there are through connections to Paris and Bale, and 
shortly, we understand, trains in connection with the 
new route will be run to Rome. The crossing is made 
at night, the vessels leaving Tilbury Dock Basin at 
11.30 p.m., and arriving at Dunkirk at 6 a.m. In 
the reverse direction the boats leave Dunkirk at 
12.15 a.m. and arrive at Tilbury at 6.45 in the morn- 
ing. The Port of London Authority has improved 
the facilities at Tilbury, and trains now run alongside 
the vessels. A waiting-room and a Customs house 
have been built, and accommodation for passengers 
is provided in the adjoining Tilbury Hotel. The boats, 
which are run by a new French steamship company, 
known as the Angleterre—Lorraine—Alsace Société 
Anonyme de Navigation, were all built by William 
Denny and Brothers, Ltd., of Dumbarton, and were 
formerly in the service of the London, Midland and 
Scottish Railway. They havea net registered tonnage 
of about 900, and accommodation for 950 to 1240 
passengers, with sleeping accommodation for well 
over 200 first-class passengers. The ships are named 
the Alsacien, formerly the Duke of Argyle; the 
Flamand, formerly the Londonderry; and the 
Lorraine, formerly the Rothmore. A new maritime 
station has been built at Dunkirk, and special facilities 
are offered for the fruit and vegetables trades, the 
steamers being fitted with machinery for the rapid 
handling of cargo. 


The Wilbur Wright Memorial Lecture. 


Tue fifteenth Wilbur Wright Memorial Lecture 
was delivered before the Royal Aeronautical Society 
at the Royal Society of Arts on Monday evening last 
by Dr. L. Prandtl, of Géttingen, Germany, who took 
as his subject “‘ The Generation of Vortices in Fluids 
of Small Viscosity.’’ Dr. Prandtl is the first lecturer 
to be chosen from outside Anglo-American circles, 
and in appreciation of his outstanding work in the 
science of aerodynamics, the Council has conferred 
upon him the Gold Medal of the Royal Aeronautical 
Society. In introducing his subject, Dr. Prandtl 
referred to his own theory of the aerofoil, and gave 
credit to Professor Lanchester for the work he had 
done on the same subject, which had led to the theory 
being known in this country as the Lanchester- 
Prandtl theory. After referring to Kelvin’s theorem, 
that in a homogeneous frictionless fluid the circula- 
tion along every closed fluid line is invariable in 
time, Dr. Prandtl applied this theorem to the case of 
a wing, and illustrated and established the conclu- 
sion that every confluence at sharp edges can, with- 
out contradicting Kelvin’s theorem, give rise to a 
surface distribution of vorticity or a vortex sheet. 
The lecturer then went on to show that sharp edges 
were by no means always necessary for the formation 
of vortices in a slightly viscous liquid, but that shortly 
after the inception of motion vigorous vortices 
appeared behind continuously curved bodies, such as 
circular cylinders. Some photographic and film 


means of preventing the formation of vortices by 
using slotted wings and rotating cylinders were 
discussed, and the importance of turbulent boundary 
layers which are produced by flows of air over aero- 
foils and propellers and airship hulls was men- 
tioned. Dr. Prandtl expressed the hope that the 
theory of turbulent fluid motion would be cleared 
up by turther study of the quantitative deviations 
from the theory of a perfect fluid, of the actual 
relations which are apparent in the profile resistance, 
the diminution of lift, and in the separation of the 
flow from the wing at large incidences. 


The German Cruiser Konigsberg. 


THE cruiser K6énigsberg, which was begun at 
Wilhelmshaven in April, 1926, and launched on 
March 26th this year, proves to be a vessel of novel 
design. Her displacement conforms to the Peace 
Treaty limit of 6000 tons, and she is therefore of the 
same size as the Emden, the first German post-war 
cruiser, which was completed in 1925. But here the 
resemblance ends, for the K6nigsberg is distinctly 
superior to the Emden in speed and gun power. The 
length on the water line is 169 m., the breadth 15-2 m., 
and the draught 5-3 m. The main propelling machin- 
nery comprises two main and two cruising turbines 
with gearing, operating twin shafts, and taking steam 
from six double-ended oil-burning boilers, the de- 
signed shaft horse-power being 65,000. A speed of 
at least 32 knots is anticipated. A Diesel unit is 
installed for cruising purposes, the K6nigsberg thus 
being the second large surface warship to be pro- 
pelled by internal combustion engines, though, as 
in the case of H.M.S. Adventure, they are only used 
for cruising speeds. The K6nigsberg will have an 
endurance of 5500 miles at an economical speed of 
144 knots. She differs from the Emden—eight 
5-9in. guns provisionally on single mountings, but 
later to be paired in centre-line positions—in being 
armed with nine 5-9in. guns in triple turrets. The 
first turret is on the forecastle, the other two are aft, 
the second being superimposed. Broadside fire is 
thus from nine guns, while three can fire ahead and 
six astern. The mounting of guns of this calibre in 
triple turrets is an innovation. Four 3-4in. A.A. 
guns and four triple torpedo tubes are also carried. 
The hull of the ship is constructed of the highest 
grade steel, and electric welding has been extensively 
employed. A third and fourth cruiser, presumably of 
the same class, are to be launched shortly. 


Electricity in Essex. 


On Tuesday last the Select Committee of the House 
of Commons, presided over by Sir John Ganzoni, 
gave its decision on the Bill promoted by the County 
of London Electricity Supply Corapany, which desires 
to supply electricity in the greater part of the county 
of Essex. The Committee decided that the preamble 
of the Bill was proved, subject to the addition to it 
of a clause providing that within each succeeding 
twelve months after the passing of the Act the com- 
pany should submit to the Electricity Commissioners 
a comprehensive scheme for the supply of electricity 
in all parts of the added area in which there was a 
demand for a supply and where no other authorised 
distributors were empowered to distribute, and if, in 
the opinion of the Commissioners, the company had 
not completed the work necessary in the time pre- 
scribed, the Minister of Transport might order that 
the powers of the company should cease as to the 
whole or any part of the area. The Committee also 
stated that the special orders sought by Clacton, 
Colchester and Southend should be heard by the 
Electricity Commissioners, and that the company 
should have power to be represented at any inquiry 
held by the Minister of Transport in respect of those 
orders. 


Reduced Unemployment. 


persons in British industry, which are given in the 
returns published in the Ministry of Labour Gazefte, 
show that for the week ended May 9th, the number of 
persons on the registers of the unemployment ‘ex- 
changes had again fallen below the one million mark. 
The actual figure for May 9th was 998,300 persons, 
which number, it has been pointed out, is within 
20,000 of being the lowest figure since the end of 
1920, when the period of trade depression really 
begun. In the June of 1921 there were no less than 
2,500,000 persons on the unemployment registers, 
which total has been steadily reduced. On two occa- 
sions in the weeks just previous to last year’s trade 
disputes, the total fell below the million mark. 


British Patents During 1926. 


THE forty-fourth report of the Comptroller-General 
of Patents, Designs and Trades Marks for the year 
1926, which has just been published by the Stationery 
Office, shows that with the exception of the year 1920, 
in which there was a post-war rush of applications, 
the number of complete specifications which were filed 
last year was the highest yet recorded. The total 
number of applications for that year was 33,080, or 
an increase of 77 over the figures for 1925. The 
complete specifications numbered 19,948, or an in- 





illustrations of this phenomenon were given. The 


crease of 514 over the previous year. There was a 


THE statistics regarding the number of unemployed | 


slight reduction in the number of applications which 
were made by way of communication from abroad, 
which in 1926 numbered 1390, compared with the 


1925 figure of 1547. Receipts during 1926 from 
patents fees amounted to £398,391, those from designs 
fees were £10,834, and the amount from trade marks 
fees was £51,117. These figures compare with the 
totals of £391,677, £11,213, and £46,960 for 1925. 
The total receipts were £488,152, and showed an 
increase of £12,108 over the previous year, while 
salaries were £254,691 in 1926, as against £254,952 
in 1925. An excess of receipts over expenditure of 
£98,813 is recorded. 


Petrol Carrying Vessels on the Thames. 


| THE proposal of the Port of London Authority to 
amend its by-laws so as to allow ships carrying petrol 
in bulk to navigate the Thames as far as Crayford- 
ness is being opposed by the Fire Brigade Committee 
of the London County Council. The Committee 
points out that in the event of vessels carrying up to 
15,000 tons, or about 4,500,000 gallons, suffering 
collision or meeting with any accident in which petrol 
was caused to escape, there would be constituted a 
grave fire menace. The petrol would in all probability 
be carried by the river tide into reaches and dock 
areas, and particularly those areas in the vicinity of 
Woolwich Free Ferry might be threatened. In 
support of this opinion the case of the fire on the barge 
Dorcas is cited, which took place off North Woolwich 
in August, 1920. On that occasion the flaming barge 
drifted into mid-stream and eventually reached 
Laboratory Wharf at Woolwich Arsenal. The burning 
petroleum spread to the river and two tugs, nine 
barges and a ferry boat were set on fire, and damage 
was caused to the Ferry pier and warehouses in the 
vicinity. The new proposal constitutes, in the opinion 
of the Committee, an increased fire risk, and it is 
suggested that the existing laws which permit 
petrol-carrying vessels only to pass up the river as 
far as the Mucking Light at Thames Haven, which is 
a little less than 7 miles below Gravesend should stand. 
The Port of London Authority has announced its 
intention of submitting the amended by-laws and 
regulations to the appropriate Government Depart- 
ment for approval. 


A New Oil Engine Works for Glasgow. 


A NEW company has recently been registered under 
the style of Fiat British Auxiliaries, Ltd., with works 
and a registered office at 133, Helen-street, Govan, 
Glasgow. The head office of the company is at 43, 
Albemarle-street, London, W. 1, and at an early date 
it will begin to manufacture at Glasgow oil engines 
of the Fiat type for marine auxiliary work and land 
purposes. The engines to be built will be similar in 
design to those made at the factory of Fiat Stabili- 
mento Grandi Motori at Turin, Italy. The directors 
of the new company are Sir John Esplen, Bart.. 
Mr. James Caird, Mr. James Howden Hume, Mr. 
E. W. Harvey and Mr. W. A. Howden. Works are 
to be taken over by the company which were formerly 
occupied by Howden-Ljungstrom Preheaters (Land), 
Ltd., of Glasgow and London, a company associated 
with James Howden and Co., Ltd. The Helen-street 
shops are extensive, and they are to be equipped 
with modern machine tools for the economical and 
rapid production of various types of oil engines. 
For the time being engines up to a maximum output 
of 1500 B.H.P. are contemplated. In Italy Fiat 
engines have been made in considerable numbers 
during recent years, both for submarines and pas- 
senger and cargo vessels. At the present time there 
is running in the Fiat factory at Turin a single 
cylinder engine which has an output of 2000 B.H.P.., 
and which is reported to be the largest unit cylinder 
in the world working on the two-cycle double-acting 
principle. 


Some New Shipbuilding Orders. 


It is announced that the Entre Rios Railway Com- 
pany has ordered from A. and J. Inglis, Ltd., of 
Pointhouse, Glasgow, a sister ship to the motor train 
ferry Dolores de Urquiza, which we described in our 
issue of October 29th last. The engines will be con- 
structed at Harland and Wolff's Glasgow works. 
An important order on the North-East Coast is that 
placed by the Booth Line, Ltd., of Liverpool, for 
two 8500 steamships, which will be built by Haw- 
thorn, Leslie and Co., Ltd., at Hebburn. Sir W. G. 
Armstrong, Whitworth and Co., Ltd., has received 
an order from the London and North-Eastern Railway 
Company, which will be carried out by the engine 
works department. It will involve the taking out and 
| repairing of three of the pairs of 90ft. entrance gates 
Rut the Immingham Dock. The gates will be floated 
out and towed some 9} miles up the Humber to the 
slipway at the dockyard, where the actual repairs 
will be done. This is a type of work with which 
Armstrong Whitworth are particularly familiar 
Interest has been aroused, both on the Clyde and 
North-East Coast yards, by the inquiry of the Southern 
Railway Company for a 24-knot cross-Channel 
steamer for its Newhaven-Dieppe service. It is 
understood that the vessel will be propelled by high- 
pressure geared turbines, and that water-tube boilers 
similar to the installation on the Clyde steamer King 
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20,000 K.W. Parsons 
Turbo-Alternator at Rotterdam. 
No. IT. (Conelusion).* 


THE alternator, constructed by C. A. Parsons 
and Co., Limited, is of their totally enclosed turbo 
type, designed for a continuous output of 20,000 kilo- 
watts at 5500 volts with 80 per cent. power factor. 
A noteworthy feature of the machine is the high 
rating, namely, 25,000 kilovolt-ampéres for a speed 
as high as 3000 revolutions per minute. The peripheral 


core, so that the heating and eddy currents inherent 
in such construction are avoided. The core conductors 
are of the Parsons patented helically -stranded coreless 
cable, each component wire being insulated and 
spiralled from top to bottom of the conductor several 
times in its length to avoid eddy currents. The insu- 
lation, consisting of micanite with a little presspahn 
as mechanical support, is moulded around each con- 
ductor, the complete conductor being subsequently 
impregnated with an insulating compound under 
vacuum. The method of manufacture is such that 
permanent flexibility, which enables the conductors 
to withstand the stresses due to temperature when the 

















FIG. 5-STATOR CASING OF 


speed is, however, kept down to the moderate value 
of 393ft. per second by the adoption of a compara- 
tively long rotor. The exciter is driven from the end 
of the alternator shaft by a flexible coupling. 

The stator casing is of cast iron in one piece, with 
an overall diameter of 8ft. 24in. Its construction is 
well shown in the photograph reproduced in Fig. 5. 
It is, as will be seen, divided by deep internal ribs into a 
number of chambers, the ribs being stiffened by longi- 
tudinal bars which also serve to support the core. 
These chambers are an essential feature of the 
Parsons system of ventilation, which will be described 
later. The core is composed of thin laminations 


20,000 K.W. ALTERNATOR 


alternator is in service, is secured. The ends of the 
conductors are split, and multiple joints are used for 
connecting the end windings to the slot conductors. 
This arrangement further minimises the losses due to 
eddy currents and ensures the efficient cooling of the 
joints. The end windings are formed of copper strip 
conductors disposed in three banks. They are fully 
supported with wood packings and clamped with 
heavy brass plates. The appearance of the end wind- 
ings is well shown in Figs. 6 and 7, the former illus- 
trating the completely wound stator as seen from the 
turbine end, and the latter from the exciter end. 
Thermo-couples, fitted during the construction of 


at each end of the rotor body. The end turns are pro- 
tected by moulded asbestos packings and are covered 
in by weldless nickel-chrome steel end bells electrically 
connected to the rotor body by a flexible bonding 
strip. The end bells are provided with grooves in 


| which balancing weights can be fixed where necessary. 


During construction, the rotor was balanced both 
statically and dynamically. When completely wound 
it was run up to 33-5 per cent. over the normal speed 
and balanced at that speed. The appearance of the 
finished rotor is shown in Fig. 9, and that of the 
exciter magnets and brush gear in Fig. 8. The arma- 
ture of the exciter is driven from the rotor shaft by 
a flexible coupling, and the magnets are supported 
on an extension of the alternator bed-plate. 

For the cooling of the alternator the closed circuit 





FIG. 8—EXCITER MAGNETS AND BRUSH GEAR 


system of air circulation is employed, the heated air 
leaving the machine being cooled and re-circulated- 
continuously. The system has the advantages of 
being comparatively silent, as there is no roar of air 
entering and leaving the plant, and the discharge of 
hot air into the engine-room is avoided. The prin- 
cipal benefit, however, of the closed system is the 
maintenance of the of the alternator. 
There is no continuous supply of fresh dust and dirt 
being delivered to the machine, as is so often the case 
when air filters are ineffective or absent, and the air 
for cooling is drawn from outside. A further advan- 
tage is the minimising of any damage due to a short 


cleanliness 




















insulated from each other by paper and assembled 
under heavy pressure. The laminations are in sectors 
of 60 deg., with their joints staggered, and they are 
held in position by dovetailed keys bolted to the 
stator frame. They are secured longitudinally by 
massive circular end plates having strong steel 
fingers projecting radially inwards to support the core 
between the conductors. The conductor slots are 
totally enclosed, which gives a very strong construction 
and results in an alternator wave form entirely free 
from ripples. No longitudinal bolts pass through the 


* No. I. appeared May 13th. 


FIGS. 6 AND 7 


END WINDINGS OF STATOR 


the stator, enable the temperatures at various internal 
parts, as well as inlet and outlet temperatures of the 
ventilating air, to be observed at will. 

The rotor, together with its shaft, is formed from 
a solid forging of high-grade mild steel, the slots to 
receive the field winding being cut out by milling. 
As in the case of the turbine rotors, a hole is trepanned 
axially through the shaft from end to end, enabling 
the condition of the interior to be properly examined 


to ensure that the forging is free from flaws or defects. | 


The windings are of copper strip, thé coils being 
machine-formed before being placed in the slots. 
They are connected by flexible leads to slip rings, one 





circuit, as the limited amount of air in circulation is 
insufficient to support combustion for any appreciable 
length of time. The system of alternator ventilation 
as applied to the Parsons machine at Rotterdam is 
illustrated in Fig. 10. The air cooler “‘C,” which 
is incorporated in the foundation block, is built 
in two sections, each being mounted on wheels 
running on guides in the floor, so that it can 
easily be withdrawn for inspection. Each section 
has also a T bar at the top, which slides between a 
pair of angle guides fixed to the ceiling of the chamber. 
The cooler is formed of tinned copper tubes, with gills 
sweated on. The water supply is induced by means of 
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a small motor-driven pump and the pressure in the 
tubes is always below that of the atmosphere. A 
motor-driven fan “‘D”’ forces the air through the 
duct “‘ A,’’ through the alternator, and thence through 
the cooler “C,”’ whence it returns to the fan inlet, 
cool and ready for another cycle, through the suction 
branches “‘ E ’’ shown in the drawing. In emergency, 
free air can be circulated through the alternator, the 
air being drawn in through the emergency inlet doors 
“G” and discharged through the emergency outlet 





end are all connected in parallel to the air supply, 
from the fan and form ducts through which the air is 
led radially through the core. From these pressure 
chambers, as they may be called, the air passes into 
the core, through the core ducts provided for that 
purpose. 
and then, passing axially along the air gap, returns by 
way of other ducts into the even-numbered 
compartments and so to the cooler. 


core 








FIG. 9--ROTOR OF 20,000 K.W. ALTERNATOR 


door **F.” These doors “G” and “* F normally 
serve for inspection purposes. An index thermometer 
for indicating the temperature of the air leaving the 
alternator is fitted to the side of the stator casing. 
To give warning, should the temperature of the air 
become unduly high, when it reaches a predetermined 
figure an automatic device comes into operation and 
sounds a Klaxon horn and lights a danger lamp. 

In connection with the alternator ventilation system 
the method by which the cooling air is introduced 
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FIG. 10—-ARRANGEMENT OF PARSONS’ 


into the interior of the machine itself should be par- 
ticularly noted. The method, which is patented by 
Messrs. Parsons, is not only extremely effective, but 
permits the cooling of the longest machines as 
efficiently and easily as those of moderate length. 
Reference to Fig. 5 will show that the casing of the 
alternator is divided into eleven compartments by 
a number of circumferential ribs, tied together by 
horizontal bars which serve to hold the core. ‘The 
odd-numbered compartments, counting from either 
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Circulating 
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through the laminations behind the conductor slots. 
Some of the cold air coming down the core ducts is 
short-circuited by these holes and can pass axially 
through the core into the exit core ducts without 
going as far as the air gap. The stator is thus very 
effectively cooled and the cooling is well distributed 
along its entire length. The end windings are cooled 
by air which blows over them, coming through ports 
communicating with the end chambers of the casing. 
The rotor has its own system of ventilation in addition 
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to being subject to the action of the air coming through 
the stator. There are ports in the end of the rotor 
body through which air is induced by the rotation of 
the machine, and this air passes axially along channels 
in the pole face and escapes by radial openings oppo- 
site the exhaust chambers of the stator. Air is also 
circulated through the rotor end connections and dis- 
charged through holes in the walls of the end bells. 
We have, in conclusion, to thank C. A. Parsons and 


Co., 


Some of it blows straight on to the rotor 


For the further 
cooling of the stator there is a row of axial holes 





this important machine and for placing drawings and 


photographs at our disposal. The company is also 
to be congratulated on securing an order to demon- 
strate on the Continent the merits of a genuinely British 
steam turbine and high-speed alternator. 








Iron and Steel Institute. 
II. 


(Conclusion).* 


No. 


THE first paper taken on Friday morning, May 6th, 
was “ The Drawing of Steel Wire and its relation to 
Qualities of Steel,” by Mr. E. A. Atkins. A con- 
densed reprint of this paper will be found elsewhere in 
this issue. 


STEEL WIRE DRAWING. 

Professor Henry Louis said that the author, like 
all English authorities, was strongly in favour of the 
torsion test, but recent authoritative German work 
had discarded that test entirely in favour of the to-and- 
fro bending test at right angles. What had the author 
to say on that point, and why was this latter test not 
more largely used in this country ? With regard to 
the discovery of hidden flaws in wires, a certain 
amount of work in that direction had been done in 
America by electro-magnetic methods, and X-rays 
had also been used for the purpose. Had the author 
any experience of these methods having regard to the 
fact that he had stated in the paper that there was no 
possibility of detecting these flaws. It would be a 
matter of enormous importance, and would help to 
save a good many lives if such methods were suc- 
cessful. 

Mr. W. H. Wilkinson, referring to the author's 
statement that wire of a supposedly good quality 
broke with a square or solid fracture, said that that 
remark was quite true in his experience, whilst wire 
of an inferior quality broke in a ragged fashion. He 
had also often found that a wire which was extremely 
brittle and would only stand one snarl would give the 
requisite number of torsions and break with a solid 
fracture, whereas wire which gave the requisite number 
of torsions and broke with a ragged fracture was 
seldom found to be brittle. 

Mr. Dartrey Lewis also suggested that interna 
flaws might be detected by X-rays. He had shown 
the paper to Mr. Thomas, of the Radiological Depart 
ment at Woolwich Arsenal, and that gentleman had 
carried out some experiments. The radiological 
equipment at Woolwich was, he said, the finest in the 
world, and extensive examinations of metals had 
been carried out in the department. Castings had 
been examined, and internal flaws had been detected 
in welds quite readily. An experiment had been 
tried on a piece of jin. rod cut down the centre, the 
halves being placed together again and then X-rayed. 
Before placing the two pieces of wire together three 
small holes were drilled a short way into the inner 
surface of one of the pieces, and the X-ray photo- 
graph showed these holes clearly. That result sug- 
gested that internal flaws could be detected by such 
means. 

Mr. A. T. Adams, after commenting on the fact 
| that it was a considerable time since a paper on wire 
| was discussed before the Institute, said that in the 
case mentioned by the author of butt welding a high- 
carbon wire to a mild steel wire—he took it that the 
wire was in the tempered condition —- there was no 
uneven flow of the wire, and that seemed peculiar at 





| first. Did high carbon wire draw more uniformly 
than soft mild steel? His own experiments had 
| chown that the sorbitic structure drew more uni 


|formly even than the ferrite structure. As to oxide 
| inclusions, perhaps he had been more fortunate than 
| the author in the steels he had handled. Whilst 
| pulling out seemed to be one of the most serious 
| troubles the wire drawer had to contend with, he 
| personally had not had the unfortunate experiences 
the author appeared to indicate. lt was very rare 
that he had found a steel which could not be drawn. 
| On one occasion he had a cast which had been given 
|}up as hopeless in the first instance, but which was 
{found to draw beautifully six months afterwards. 
Apparently the weathering had improved it by helping 
to clear the surface of some of the embedded scale. 
Whilst he did not wish to dispute tte author’s con- 
| clusions regarding aluminium oxide and specks, it 
would be interesting to know whether or not those 
specks affected the pulling out, because, whea he 
had to rely on micro-sections to investigate mild 
steels, he nearly always found specks in every section. 
| On one occasion he had complained of one steel being 
| dirty, but he had been told by a very eminent metal- 
| lurgist that he did not know how to polish sections ! 
There might be some truth in that, but there was also 
| 





a good deal of truth in the point that it was possible 
to over-polish steel and hide defects by causing 
| surface flow. A test which he had found.even more 
| useful than micro-examination was to examine the 
| structure of the drawn wire itself. He had invariably 
| found that a dirty steel gave a wavy structure and a 
| pure steel a very regular structure. Without going 
| into the merits of the bending and torsional tests, he 
| expressed the hope that, if the bending test were 
established in this country, the bending machine used 


Ltd., for enabling us to give so full a description of | * No. I. appeared May 13th. 
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and the method of carrying out the test would be most 
rigidly standardised because it was possible to get 
very great variations by differences in the way the 
bend was carried out. 

Dr. Walter Rosenhain remarked that the cuppy 
fracture was by no means new, and had been described, 
although not for the first time, in the ninth or tenth 
Alloys Research Report on Aluminium-bronze. In 
that case, the cuppy fracture was obtained when 
there was no question of segregation. Was the author 
certain that the internal cuppy iracture was not 
likely to be produced by wrong manipulation in 
drawing by, for example, over-drawing the wire ? 
It seemed to him that if the relation of the force used 
and the angle of the die-plate, reduction, &c., were 
not correct, it was possible, even with a homogeneous 
material, to draw the core of the wire unduly fast 
relatively to the periphery and for the core to break up. 
Therefore, it might not necessarily be right to 
ascribe the cupping of the wire to segregation, although 
segregation would cause it under conditions which 
otherwise would not-produce it. The question of 
oxide and its function was interesting, but one was 
inclined to forget that the solubility of iron oxide 
in steel was very low indeed. The solubility in pure 
iron was in the second place of decimals, and although 
we did not know precisely what was the effect of 
carbon on that figure, it was perfectly safe to assume 
that the presence of carbon would not increase the 
amount of oxide which could be held in solid solution. 


A great deal of misconception existed as to the | 
function of oxide of iron, and he would be happier to | 


see minute inclusions of iron oxide in a steel than a 
good many other inclusions which were always met 
in greater or less degree. Fremont, in Le Génie Civil, 
had recently condemned methods of testing wire in a 
wholesale manner. One aspect of the question which 
was important was the fatigue resistance of steel wire. 
Mining ropes, for instance, were not only subjected 
to bending, but also to corrosive influences, and it 
had been shown, both in America and in this country, 
that these combined influences were particularly 
destructive. There was no mention in the paper of 
fatigue, yet that tactor might be more important in 
the case of mining ropes than the number of twists 
or the tensile strength. Fatigue was also interesting 
from the point of view of the life of spiral springs. 
It was common knowledge that the performance of 
spiral springs was not all that could be desired. 

Mr. E. H. Saniter, responding to a request by the 
President that steel makers should speak in the dis- 
cussion, suggested that one reason why steel makers 
had not spoken was perhaps that they felt as he did, 
that the author had treated them very fairly in the 
paper and left them nothing to grumble about. As 
regards segregation he could tell the author that he 
could have steel without segregation if he would pay 
the price. His experience of the microscopic examina- 
tion of steel for inclusions was that no two observers 
agreed in their estimates, and, therefore, when the 
author spoke of 50 million inclusions in a cubic inch, 
it meant that they must be almost as small as mole- 
cules. Perhaps an appendix might be added to the 
paper indicating the method of calculation ! Referring 
to oxide in steel, Mr. Saniter said that the bulk of the 
mild steel used for drawing wire contained as much 
oxide as steel could contain in the solid condition. 
It was full of blow-holes before it was rolled, and yet 
the author would confirm him in saying that nothing 
drew more sweetly than a piece of fresh mild steel. 
Did the author really find nearly 100 per cent. alumina 
in the crystals he had mentioned ? Was there not a 
proportion of manganese and silica as well ? 

Mr. Benjamin Talbot expressed particular interest 
in the question of oxide of iron in solution in the steel. 
Some pure iron—99-8 per cent. pure—was heavily 
dosed with aluminium, and it would be very interest- 
ing to see how that material worked out under the 
treatment of wire drawing. Others had no aluminium 
at all and the experience at the rolling mills was that 
the metal without aluminium rolled much better than 
the one with aluminium. In view of the alumina 
crystals referred to, it would be interesting to ascer- 
tain whether there would be any differences in drawing 
fine wire. 

Dr. T. Swinden expressed the view that the infor- 
mation in the paper concerning the alumina crystals 
was a very distinct advance in our knowledge of the 
troubles encountered in wire drawing. Although Mr. 
Saniter had said the author had treated the steel 
makers very well, there were, in fact, four or five 
pages relating to defects in steel making, and he him- 
self, as a steel maker, had received rather a shock 
when reading the comments on non-sizing. It had 
been recognised in his works for ten years that addi- 
tions of aluminium in the higher carbon steels were 
detrimental from the sizing point of view, and the 
author had made a great advance in proving the 
specks to be alumina. At the same time, the number 
of the specks was by no means so important as their 
character. Non-sizing was essentially a matter of the 
survace condition of the steel, and the point made by 
a previous speaker of a steel being bad for wire 
drawing at one time and proving quite satisfactory 
after weathering was a good example. Unless a 
steel was properly cleaned and blued, the very best 
would give trouble in wire drawing as 
regarded size, and he questioned seriously whether 
wire drawers had paid sufficient attention to that 
important point in the development of wire-drawing 
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machines to make allowance for the difference in 
conditions now and twenty years ago, when there 
were not such heavy reductions nor such long draw- 
ings. It was a common experience of steel makers to 
send a cast of steel to three or four wire drawers, and 
to be told by some that it was the best they had ever 
had, whilst others would say they could do nothing 
at all with it. 

Dr. W. H. Hatfield also thanked the author for his 
fair treatment of steel makers. Listening to the dis- 
cussion, he confessed that he was not convinced of the 
soundness of the author’s contention concerning the 
influence of inclusions, particularly alumina. The 
reason was that, not so long ago, he produced experi- 
mentally a considerable batch of wire in which alumi- 
nium was present in considerable quantity. He did 
not at the time examine that wire for alumina inclu- 
sions, but he thought the inference was clear that 
steel heavily charged with aluminium must contain 
a substantial amount of alumina in finely divided 
particles, but there was no difficulty in drawing arising 
from that cause. Therefore more evidence was 
required in support of the contention in the paper. 

Mr. Atkins, in his reply to the discussion, which 
was the only reasonably full one during the day, 
remarked that it. was stated in the paper that the 
torsion test had no particular value except that it 
gave some measure of solidity of the material. The 
point was that wire drawers had to produce wire to a 
They were told that the wire 
must stand so many twists in a length of 100 dia- 
meters, but he could say emphatically that if a wire 
would only give twenty twists, and thirty were 
wanted, the thirty twists could be obtained with a 
little doctoring. That showed the value of the test. 
Whilst it was certain that X-rays would discover 
breaks in a wire, he conceived it was going to be a 
difficult job to apply X-rays to 30 gauge wire that 
might run to a length of 300 miles. If it could be 
tested in the mass, the method would be practicable. 
However, there were already so many tests carried out 
in a wire works that he did not think it necessary to 
add X-rays. As to there being flow in high-carbon 
wire, that was what he discovered, although further 
work was no doubt required on the point. With 
regard to alumina crystals, the tests were carried out 
by the addition of aluminium to the ingot moulds in 
certain quantities, and the ingots were rolled down 
In those cases in which alumi- 
nium was not added to the steel, he did not find 
alumina crystals. On the question of specks and their 
nature, it required training and experience to deal 
with them. He did not suggest that the alumina 


crystals were absolutely pure, but they were tested | 


very carefully by treatment with sodium carbonate, 
and washed and ultimately converted into hydroxide 
of aluminium. It was possible that there might have 
been traces of manganese, but it was doubtful whether 
it was worth while continuing with the question of 
the nature of the crystals. He had, however, made 
up his mind that they were the inclusions which caused 
the trouble, and care was now taken that they did not 
appear in the steel if it could be helped. 

The next paper, entitled *‘ Heat Resisting Steels,” 
was presented by Dr. W. H. Hatfield. An abstract 
follows : 


HEAT-RESISTING STEELS. 


The nature of the attack from which steels suffer when exposed 
to the atmosphere and industrial gases at high temperatures 
was studied by means of samples about 1 cm. in diameter and 
weighing about 20 grammes. The specimens were in general 
exposed for twenty-four hours at 900 deg. Cent. to various atmos- 
pheres, and their increase in weight in milligrammes per square 
centimetre of surface was subsequently measured and entered 
as the “index figure.” The atmospheres employed consisted 
of pure and atmospheric air alone or contaminated with 2 to 
5 per cent. of moisture, sulphur dioxide or carbon dioxide, the 
atmosphere prevailing inside an unenclosed gas muffle and a 
“complex ” gas synthetised to represent the average composition 
of the products of combustion of various fuels. The index figures 
for various materials exposed to the “complex” gas and the 
muffle furnace atmospheres are given below :— 


Muffle at 
900 deg. Cent. 
Index Figure. 


Complex Gas 
at 900 deg. Cent. 
Index Figure. 


Material. 





Pure iron 114-012 95-34 
Chromium 2-051 1-00 
hs. os. -es 5-222 16-83 
Mild carbon steel - 80-225 73-104 
3 per cent. nickel steel 72-893 43-30 
36 per cent. nickel steel 30-058 27-70 
Silicon-chromium steel 0-84 0-506 
Chromium steel . . 18-319 dog 20 - 50 
Chromium steel... .. 1-252 - 1-38 
Chromium nickel steel 6-000 3-84 
Chromium-nickel steel 2-699 gs 0-326 
Nickel-chromium steel 2-534 oa 1-1 
Chromium-nickel-silicon 

steel os. «6 0-689 0-061 
Chromium-nickel-tungsten 

steel ; 0-43 0-175 
Nichrome 1-397 0-765 
Cast iron os ae 86-000 33-80 
15 per cent. silicon iron 78-434 13-734 
Monel metal 68-676 ed 1-55 


The complex gas, representing the industrial products of combus- 
tion, is more active in attacking the materials than the muffle 
atmosphere, which not only consists of some unburnt combus- 
tibles, but also contains a definitely less proportion of sulphur 
dioxide. As a result of the research, the author holds the view 
that steam and SO, in the gases materially increase the difficul- 
ties of withstanding their action. Sulphur dioxide resulting 
from the fuels used is one of the essential influences which the 
metallurgist is called upon to combat. A survey of the data 
presented results in the detection of several anomalies of such 
consequence that it is evident that one cannot deduce, from the 
behaviour of the constituent metals and elements, what the 
response of the alloy produced from them will be under a given 
set of experimental or service conditions. The protective action 
of chromium is generally confirmed, With pure nickel in SO, 











there was a heavy attack at 800 deg. Cent., but the attack 
diminished materially at 900 deg. Cent.,and became practically 
negligible at 1000 deg. Cent. That nickel is a valuable element 
in heat-resisting steels has also been established by other inves- 
tigators. The influence of silicon and tungsten in further in- 
creasing the resistance would appear to be fully established. 
In the case of tungsten this effect is certainly anomalous, since 
the experiments disclose an abnormal attack in oxygen, a heavy 
attack in steam, but a materially diminished attack in CO, and 
SO,. The main feature of the paper is the attempt to establish 
quantitatively the fact that these added elements produce steels 
which satisfactorily resist attack at high temperatures, and 
amongst such can safely be cited certain compositions in the 
chromium, the silicon-chromium, chromium-nickel, chromium- 
nickel-silicon, and chronium-nickel-tungsten series. Some of 
these steels have extremely satisfactory characteristics as regards 
resistance to corroding media under the conditions studied, and 
are fitted for much wider service than that in which they are at 
present employed. The author kept to the problem of corrosion- 
resistance at high temperatures, and did not complicate the 
considerations of the materials by dealing with their mechanical 
characteristics. That aspect of the matter is being dealt with 
separately, but it may be sufficient to state that a similar quanti- 
tative increase in strength at high temperatures is being obtained, 
in certain cases, as a result of similar modifications in 
composition. 


Mr. T. G. Elliott expressed some disappointment 
with the paper, as he had expected from the title a 
more comprehensive treatment of the subject. The 
tests described were typical of tests carried out in the 
laboratory of his own firm some years ago, and, as a 
matter of fact, every new steel tested for heat- 
resisting properties was tested by a laboratory method 
of the type described in the paper. At the same time 
it was inadvisable to place too much reliance upon a 
laboratory test of that nature. For instance, he had 
tested at 850 deg. Cent., steels having a similar com- 
position to the author's chromium-nickel-tungsten 
and silicon-chromium alloys. After three hours the 
loss in the case of the first-named was -04 gramme per 
square centimetre of surface, whilst after fifty-eight 
hours it was -1, indicating that the first test, if taken 
alone, would have been misleading. In the case of 
the second steel, the loss was -02 after three hours and 
-05 after fifty-five hours. In long-period tests at high 
temperatures in a works furnace, there was very little 
change at 930 deg. Cent. up to the first 300 hours in 
the case of both alloys, but after that the second 
alloy commenced rapidly to deteriorate, whilst the 
first lasted for several hundred hours before com- 
mencing to deteriorate. Thus up to 300 hours, one 
might imagine that both alloys were more or less 
alike. 


Mr. U. R. Evans did not share the disappoint- 
ment of Mr. Elliott, and said that metallurgical 
science was indebted to the detailed accounts of 


research work issued from the laboratory under Dr. 
Hatfield’s control. In point of completeness and 
frankness the paper set an excellent example of the 
way in which an industrial laboratory could contribute 
to the solution both of scientific and economic prob- 
lems. Dr. Hatfield rightly laid stress on the great 
oxidising action upon metals of ordinary products of 
combustion when compared with that of a gas 
characteristic of a muffle furnace. Probably that 
result might be partly attributed to the fact that the 
former contained much free oxygen, whilst the sample 
of the latter employed contained free carbon mon- 


oxide. Dr. Hatfield was undoubtedly correct in 
emphasising the part played by sulphur dioxide, 
carbon dioxide and water vapour in stimulating 


| attack, and it was noteworthy that those same bodies 


also promoted low temperature corrosion. He believed, 
however, that the mechanism of the action of those 
bodies at high and low temperatures was different. 
For instance, at low temperatures sulphur dioxide 
promoted the corrosion of iron only in the presence of 
moisture. If moisture were present on the metal, 
rusting occurred with alarming speed, and the action 
showed all the features of electro-chemical attack. 
Under proper conditions one obtained intense action 
at certain minute points—probably anodic pits. 
These points were surrounded by bright areas of 
perfectly circular form-——probably the corresponding 
cathodic areas. Apart from the thinness of the water 
film and the good supply of oxygen, the mechanism 
did not seem to be essentially different from the 
attack of iron deeply immersed in a corrosive water. 
But at high temperatures the mechanism must be 
different. In such cases the influence of sulphur 
dioxide, although stimulated by the presence of 
water, proceeded without the addition of any con- 
siderable quantity of moisture. The work of Baker 
and the more recent researches of Norrish had led to 
the idea in the minds of some metallurgists that per- 
fectly dry metals would not suffer oxidation in per- 
fectly dry air. That idea, however, was hardly 
warranted by the facts, for it seemed fairly certain 
that other polar substances besides water could act 
catalytically in the same way. He had had a con- 
versation with Dr. Norrish on the subject a few days 
ago, and he had stated that he would not expect the 
high-temperature oxidation of metals to be inhibited 
by drying. He also pointed out that probably at the 
high temperatures used by Dr. Hatfield even reactions 
which would require the presence of water or a polar 
substance at ordinary temperatures would, in many 
cases, proceed without a catalyst owing to the 
enhanced energy of the molecules at high tempera- 
ture. Experimental results, although not conclusive, 
seemed to bear out those views. 

Colonel N. T. Belaiew said that thermal expansi- 
bility had a good deal to do with the properties of 
heat-resisting steels. Chromium was very beneficial 
in preventing corrosion and erosion in guns, but even 
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if chromium were absent there were some nickel steels 
which were not expected to be very heat resisting, yet 
sometimes were. That was a point he would like Dr. 
Hatfield to explain. Everybody would look forward 
to the results of the mechanical tests that had been 
promised. 

Dr. C. A. Benedicks said that the most striking 
feature of the paper appeared to him to be its revela- 
tion of the fact that silicon gave a very high resistance 
against oxidation. That fact had been confirmed by 
other workers and the explanation might be found in 
the oxygen-containing layer surrounding the metal. 
While working on the corrosion of several substances 
in sulphate cellulose lye which contained a consider- 
able amount of sodium hydrate he had found that 
silicon steel was by far the most badly attacked of 
all. The conditions were, however, different from 
those described in the paper, because any oxide film 
would easily be dissolved by the sodium hydrate in 
the solution. It was found, at first to his considerable 
astonishment, that stainless steel afforded much less 
protection against the sulphate cellulose lye than did 
pure iron. He would like to know whether the author 
thought the silicon was beneficial in every case to 
promote heat-resisting properties or was it a neces- 
sary condition that, on heating, the critical tempera- 
ture should not be exceeded. It occurred to him that 
the enormous changes at that temperature would 
reduce the protection afforded by the silicon and make 
it less trustworthy. 

The President pointed out that the author seemed 
to suggest that, in the presence of SO,, nickel and 
tungsten steels were likely to be more protected than 
a steel with chromium alone. No doubt within the 
range of the experiments described in the paper that 
was true, but he himself had known of certain cases 
in which alloys of chromium alone had been working in 
an oxidising atmosphere for many months with 
extraordinarily good results. In fact, some of those 
alloys had been working at a temperature of over 
00 deg. for nearly a year with very little action upon 
them. 

Dr. Hatfield, who did not reply to the discussion 
generally, said that he had wished to concentrate 
attention in the paper on the question of chemical 
attack and therefore he had left the mechanical pro- 
perties out of it. At the same time it was really the 
difference in mechanical properties at high tempera- 
tures that was the main recommendation of the special 
steels dealt with. 

Professor C. A. Edwards then read the paper by 
himself and Mr. J. C. Jones on “‘ The Influence of 
Annealing Temperature on the Properties of Mild 
Steel Sheets.” An abstract of this paper follows. 

\NNEALING TEMPERATURES AND MILD STEEL 

SHEETS. 

The authors examined the effect of annealing temperatures 
on the properties of mild steel sheets intended for the manufac- 
ture of tin-plates. The effects studied were the influence of the 
annealing temperature on the Erichsen test values of sheets 
ranging from 0-33 to 1-25 mm. thick and the influence of the 
annealing temperature on the tensile properties of sheets 0-4 
mm. and 1-25 mm. thick. As regards the Erichsen values, 
it is shown that the greater part of the rolling stresses left in 
the sheets from the hot-rolling mills was removed by annealing 
at temperatures of 625 deg. Cent. to 650 deg. Cent. In most 
instances a further substantial improvement occurred after the 
temperature was raised above the A, transformation. Within 
these two limits of temperature, 650 deg. Cent. and 920 deg. 
Cent., the results obtained were, comparatively speaking, con- 
stant for each material. There are, however, indications in 
some cases that somewhat better results were obtained at 700 
deg. Cent. than at any higher temperature up to 900 deg. Cent. 
This is certainly the case for sheets 0-5 mm. thick, and it is 
thought that the deterioration in the values, on raising the anneal- 
ing temperature above 700 deg. Cent., was due to the coarsening 
of the ferrite crystals. It may be found possible so to adjust 
the period of annealing at about 700 deg. Cent. as to obtain small 
equiaxed crystals in the steel, and thus get results that will equal, 
if they do not surpass, any that can be obtained by annealing 
above the A, change point. With quite high phosphorus and 
sulphur contents in the steel, very good Erichsen values can be 
obtained by anneeling at temperatures around 1000 deg. Cent. 
he most interesting features revealed by tensile test experi- 
ments are those relating to ductility. It was found that after 
annealing at about 700 deg. Cent. the elongations of the 0-4 mm. 
specimens, when tested in the direction of sheet rolling, were 
considerably higher than when tested in the other direction ; 
but the difference in this respect was small after annealing above 
900 deg. Cent. Between these limits the curves show distinct 
ininima corresponding with a temperature of about 800 deg. Cent. 
With regard to the 1-25 mm. specimen, the tensile properties 
were more regular when tested at right angles to the direction 
of sheet-rolling than when tested in the other direction, and, 
generally speaking. the elongation values were better in the 
former than in the latter case. Extremely low elongation results 
were obtained for this sheet when tested parallel with the direc- 
tion of sheet-rolling after annealing at 900 deg. Cent. 


Mr. W. R. Davies, speaking as a representative of 
the tin-plate industry, said that the results of many 
of the tests recorded by the authors, required con- 
firmation before they could be regarded as conclusive. 
If the author’s Erichsen values varied 5 or 6 per cent. 
in the laboratory, it was not surprising that there 
should be the vexatious variations in the works which 
were often encountered. The authors, he continued, 
had dealt with their subject entirely from the point 
of view of the rolling stresses. He was interested in 
the subject from the point of view of the production 
of very thin sheets. The removal of rolling stresses 
was not the only problem encountered in the first 
annealing of such sheets. The practical man required 
the assistance of the scientist in connection with the 
thorough cleansing of the surface from water stains. 
Such cleansing was necessary before a satisfactory 
tin-plate could be manufactured, and any information 
as to the critical point at which the stains were 
removed would be of immense value to the tin-plate 


industry. In the tin-plate industry, immediately 
following the first annealing, there was the cold 
rolling process. He did not know whether the authors 
had measured to what extent the cold rolling process 
affected the strength of the plate and at what tempera- 
ture it was necessary to anneal in order to recover the 
strength and ductility of the once-annealed plates. 
He had carried out a few tests on those lines, and 
whereas the once-annealed plate gave an Erichsen 
value of 8-05, that same plate, after cold rolling, gave 
a reduced Erichsen value of 6-50. A second test, 
before cold rolling, showed a figure of 7-50, which was 
reduced to 6-25, and a third test showed a figure of 
6-50 after cold rolling. There was no consistency in 
the results, and the tin-plate industry wished to know 
how to restore the plates to their original strength and 
ductility after they had been cold rolled. 

Mr. Archibald Allinson pointed out that very often 
the edge of a slab ultimately became the surface of a 
sheet, and suggested that different results would be 
obtained in practice from what might be expected 
from the data set out in the paper. 

Professor J. H. Andrews said that one feature of the 
Erichsen curves was that they showed a big peak at 
about 650 deg. Cent., and as the thickness of the plate 
increased, there was a second temperature peak at 
about 900 deg. Cent. There was a tendency for a 
bigger break in the neighbourhood of 900 deg. Cent. 
for the thinner sheets. Had the authors any explana- 
tion to offer of that curious point ? 

Professor Edwards, replying to one or two points, 
said that he and his co-authors had carefully studied 
the question of the removal of water stains, and had 
come to the conclusion that water stains were com- 
pletely removed if the temperature reached something 
of the order of a little over 700 deg. Cent. By that 
he meant the actual temperature of the sheets. It 
was often very difficult to differentiate between the 
temperature of the furnace and the temperature at 
different parts of the batch of sheets, but if 700 deg. 
Cent. was reached in the sheets themselves, the water 
stains would be removed. Similarly, he thought it 
could be stated emphatically that all cold-rolling 
stresses were completely removed, provided that the 
temperature exceeded 650 deg. Cent. That meant 
that the bottom of the batch must reach 650 deg., 
which would correspond to a temperature of about 
700 deg. or more in order to allow for the heat to soak 
through into the interior. Dealing with the influence 
of variations in the thickness of the bars on the pro- 
perties of the sheets in relation to the two directions 
of rolling, he said that when the work described in 
the paper was extended, it would probably be possible 
to indicate the right kind of bar to use for any par- 
ticular size of sheet, so that the best results could be 
obtained in the two directions of rolling with the 
minimum of trouble as regarded annealing. In reply 
to Professor Andrews, he stated that the difference 
in the tests referred to was entirely due to differences 
in the finishing temperature. The thinner sheets 
naturally finished at a lower temperature, and there 
was more of what might be called strain work left in 
them. 

The first paper taken at the afternoon session was 
that by Dr. T. Swinden and Mr. G. R. Bolsover on 
*“Some Notes on Cold Rolled Strip.”” The following 
is the authors’ own summary of the paper. 


COLD-ROLLED STRIP STEEL. 


Various mechanical properties have been determined, after 
varying amounts of cold work by rolling, on steels containing 
0-10, 0-34, 0-54 and 0-70 per cent. carbon, the 0-54 = cent, 
carbon steel being in two, and the 0-70 per cent. carbon steel 
in three different conditions prior to cold rolling. The maximum 
stress in tension increased with cold working, but for a given 
percentage reduction by cold work the increase was proportion- 
ately less as the amount of cold work previously received by 
the steel increased. The proof stress was found to follow very 
closely the maximum stress in tension, but to be proportionately 
less as the carbon content of the steel increased. The resistance 
to shear increased with cold working, but to a less degree than 
the maximum stress in tension. Brinell hardness tests on cold- 
worked materials were found to be unreliable as an indication 
of the maximum stress in tension, but in general the ratio between 
these two tests increased with the cold work. In general, the 
variation in properties was similar in the various steels dealt 
with, but it was shown that on all tests taken the dead soft steel 
—such as is used for cold-press work—hardened oy 
less by cold work than any of the other strips tested ; while a 
0-70 per cent. carbon steel, annealed before cold rolling, work- 
hardened more readily, particularly as measured by the Brinell 
test. There was no indication in the authors’ tests, nor in their 
general experience, of a fall in hardness on progressive cold 
rolling, as suggested by some workers. 

Similar tests were made on five of the steels in question after 
reductions in thickness of approximately 33 and 66 per cent., 
followed by heating tor one hour to various temperatures up to 
700 deg. Cent. The maximum stress in tension increased with 
the rise of reheating temperature to approximately 300 deg. 
Cent. in all steels, with the exception of the dead soft strip, and 
fell with increasing temperature above this point. Annealing 
before cold rolling reduced the rise obtained by reheating after 
rolling. The proof stress increased both in amount and in pro- 
portion to the maximum stress up to approximately 300 deg. 
Cent., after which both these values fell. Such increases were 
greater the higher the carbon content and the greater the amount 
of cold work received. The resistance to shear also increased 
up to approximately 300 deg. Cent., the dead soft strip being 
affected in the same manner as, but to a less degree than, the 
remaining steels, the rise again being proportional to the amount 
of cold rolling. Not only did the Brinell hardness rise on re- 
heating, but the ratio to the maximum stress fell, thus giving a 
higher proportional rise for the Brinell number than for the 
maximum stress. The time of reheating beyond one hour at 
700 deg. Cent. was shown to have a decided influence on the 
mechanical properties. 


Mr. Archibald Allison said that his experience was 
that the scleroscope test was more reliable than the 
Brinell hardness test for strip steel. The modern 








theory of the hardening of mild steel would to some 





extent account for the fact that dead mild steel did 
not harden up proportionately, because the supply of 
crystals favourably oriented for receiving deformation 
became exhausted, which accounted for the hardening 


not being progressive in dead soft steel. In a harder 
steel, the supply of crystals was more quickly ex- 
hausted, the material was more uniform and the 
hardening was more uniformly progressive. As to 
spread, the solution of the position stated by the 
authors was to be found in the somewhat unusual 
sizes selected for rolling, viz., lin. wide by 0-3in. 
thick. Had the pieces been, say, 3in. by -15in. thick, 
the question of spread would hardly have arisen. At 
the same time, the information given was valuable 
for the size quoted, although it was not only likely 
to be commonly used in practice. 

Mr. J. S. G. Primrose suggested that it would be 
useful to have some co-relation between Erichsen 
values and the authors’ hardness tests. A number of 
people took great care in carrying out hardness tests 
on cold rolled material and others were very careless. 
A co-relation such as he had suggested would be 
extremely useful for big stamping work. 

Dr. W. H. Hatfield remarked that although the 
authors spoke of the somewhat indefinite relationship 
of the Brinell test to the tensile test, he was not so 
sure that at present we should not speak of the some 
what indefinite relationship of the tensile test to the 
Brinell test. 

Mr. Bolsover, replying briefly, entirely disagreed 
with Mr. Allison concerning the value of the sclero 
scope for strip steel. The progressive hardening of 
steel was bound up largely with the composition of the 
steel. Two steels of the same composition, but with 
slight differences in their method of production, were 
likely to give very big differences in the response to 
subsequent tests, after cold rolling. In reply to Mr. 
Primrose, he stated that Erichsen tests had been 
carried out on a similar series of steels, but it was not 
thought worth while publishing the results, for the 
simple reason that the variation in the thickness of 
the strip eliminated the possibility of comparison. 
In reply to Dr. Hatfield he stated that the Brinell 
test had very little value for the particular purpose 
covered by the paper. 

Dr. C. Benedicks then read the paper by himself 
and M. H. Loquist on “Theory of the Growth of 
Cast Iron Repeatedly Heated.”” We append an 
abstract of this paper. 


THE GROWTH OF CAST IRON. 


Objects of grey cast iron, subjected to repeated heatings to 
higher temperatures, show a tendency to increase in volume, as 
much as, for instance, 20 per cent., thereby also increasing in 
brittleness. In practice this phenomenon is met with in such 
objects as annealing ovens, annealing boxes, furnace grates, 
ingot moulds, &c.—In their paper the authors expound a 
rational theory of this somewhat complicated phenomenon 
It is well known that a homogeneous metal cylinder, having 
been repeatedly quenched in water from a glowing state, under- 
goes an easily observed permanent shortening. 

The explanation is quite simple ; on the immersion of the hot 
cylinder into the water, the outer layer is quickly cooled, and 
is consequently subjected to a sudden contraction. This will 
exert a considerable contraction stress on the inner, still warm 
layers, which will be noticeable especially in the direction of the 
eylinder axis. The plasticity of the inner layers being consider- 
able on account of their higher temperature, these will partly 
yield, and the length of the cylinder after completely cooling will 
be somewhat less than before treatment. It is a necessary con 
sequence that the diameter should simultaneously increase, as» 
otherwise a successive increase in the specific gravity of the 
metal would occur. The result will be a growth of the middle 
part of the cylinder, together with a simultaneous shortening 
of its length ; after repeated quenchings the cylinder will thus 
finally approach to a spherical form. 

If, instead, the homogeneous cylinder is subjected to a very 
sudden heating, the outer parts must exert a certain stretching 
influence on the underlying portions, with a tendency to elongat« 
the cylinder permanently and lessen the diameter of the middle 
part. As in this case the inner portions have a lower temperature, 
it is evident that the resulting elongation of the cylinder will be 
less than the shortening on sudden cooling. On the other hand, 
if the metal contains embedded particles which reduce its tensile 
strength. the possibility of the formation of cracks must be taken 
into consideration. The formation of cracks is an irreversible 
process : a specimen has a certain volume V ; if at a certain stress 
cracks are formed therein, V will increase. If now the same 
stress be applied in the opposite direction, a volume V’ is 
obtained, which, under all circumstances, is greater than V. 
Cracks having once formed, do not vanish but always remain 
more or less ; this is especially the case if the material in which 
the cracks have arisen is subjected to higher temperatures. In 
the case of a material in which cracks are easily formed, the 
following will occur. On account of the tensile stress exerted 
by the outer portions on the inner portion, on sudden heating, 
cracks may arise in the interior. On sudden cooling, however, 
cracks will arise, especially in the outer portions of the cylinder, 
on account of the stresses appearing there. As a matter of fact, 
the interior—even if aiready containing cracks—will offer a 
considerable resistance to compression, as explained above. 
Consequently, a series of sudden coolings will cause an increasing 
internal bursting or porosity, proceeding throughout the cylinder 
and accompanied by an increase in volume. As this action is 
caused by the difference in expansion of adjacent layers of the 
specimen, it will, however, not be of any appreciable magnitude, 
except when the temperature changes take place very suddenly ; 
the velocity of temperature change—and consequently of expan- 
sion—which may be attained by ordinary heating and cooling 
being rather insignificant, the phenomenon will be difficult to 
observe. 

In the special case of material possessing an allotropic phaso 
transformation point, at which a considerable anomalous change 
of length takes place, this must be equivalent, as regards its 
effect, to an extremely high speed of normal expansion or con- 
traction, According to the previous statement, in a hetero- 
geneous material possessing an anomalous dilatation point in 
which internal bursting may easily occur, repeated heating» 
ahove the transformation point with subsequent coolings will 
cause a sensible permanent increase in volume, and this even 
if the changes in temperature are made very slowly. 

The primary cause of the growth of cast iron is to be found 
in the fact that—on account of internal bursting around the 
graphite lamella—the anomalous contraction at Ac decreases 
much more rapidly than the anomalous expansion at Ar, Every 
heating cycle consequently will give rise to a residual expansion, 
or growth. On account of this internal bursting a specimen, 
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when subjected to repeated heatings, will be the seat of “‘ respira- 
tion’ ; and the oxidation brought about thereby will produce a 
considerable increase in the primary growth of the specimen. 


Dr. H. C. H. Carpenter commented on the fact that 
the paper was entirely different from any which had 
previously been written on the subject. All the pre- 
vious communications had contained experimental 
data upon which a theory had been constructed. The 
attempt of Dr. Benedicks and his colleague to con- 
struct a rational theory for the very complicated 
phenomenon which they had studied was one which 
entitled them to gratitude. As regarded the first of 
the ways in which the authors suggested that cast iron 
grew, viz., the change from Ac 1 to Ar 1 combined 
with internal cracking, it was very likely that that 
phenomenon took place, but in the work carried out 
by himself and Rugan, nothing of the kind was 
noticed. As a matter of fact, he regarded the evidence 
as conclusive that it was not necessary repeatedly to 
heat cast iron in order to get growth, and in that con- 


nection he quoted two remarkable instances mentioned | 


by the late Dr. Stead during the discussion on the 
paper by himself and Rugan in 1911. Those instances, 
however, did not suggest, he said, that Professor 
Benedicks’ theory was not right for cast iron re- 
peatedly heated. The important point was that we 
might ultimately reach tne same result by two 
different roads. The essential feature was oxidation. 
Few people realised the expansive force of oxidation 
in a metal at quite low temperatures unless they had 
worked at the subject. 
with an over-powering impression that oxidation was | 
the main cause. A practical instance of the pheno- 
menon was the difficulty of preventing the growth of 
retorts used in low-temperature carbonisation pro- 
There was no difficulty in getting a suitable 
iron to stand temperatures up to 625 deg. Cent., but 
it was a very difficult thing to get an iron to stand at 
650 deg. Cent. The suggestion to use chromium was a 
very good one, and he happened to know that that 
metal was being used in preference to manganese in 
particular cases in which manganese had not proved 
suitable. 

Dr. W. H. Hatfield said that Dr. Benedicks would 
find another test of his theory by plotting a curve df 
the effect of temperature on growth. If his theory 
were correct he should find a great increase in the 
growth coinciding with the critical point. He 
believed it would be very difficult to get the evidence 
required to establish the theory given in the paper. 

Professor J. H. Andrew did not think it was possible | 
to devise one theory to account for the growth of cast 
iron. There were probably more nearly twenty | 
theories than one. Whilst at the moment he failed | 
to see that the evidence supported the theory put for- | 
ward in the paper, it might well be that it did apply 
to the case stated. 

Mr. J. G. Pearce said that the influence of aluminium 
on iron-carbon alloys containing 3-5.per cent. total 
carbon was recently examined by Dr. Everest at the 
Birmingham University, and the results had been | 
circulated to members of the British Cast Iron 
Research Association. The main result was to show 


cesses. 





that in the absence of silicon the iron-carbon- 
aluminium alloy was soft and machinable, with 
aluminium between 1 per cent. and 8 per cent. From 


8 per cent. to 18 per cent. of aluminium the material 
was brittle, whilst above 18 per cent. and up to 25 per 
cent. aluminium the material was again machinable, 
a second graphitic range being demonstrated. Re- 
garding the importance of oxidation, Mr. Pearce 
mentioned that he had examined some figures for the 
permanent growth of cast iron itself under conditions 
in which graphitisation was complete and under which 
oxidation would normally be comparatively slow. 
The increase of length found varied from four-fifths 
to twice as much as the amount indicated in the paper, | 
the average of six samples being two-thirds in excess 
of the figure given by the authors. 

Dr. Walter Rosenhain said that the authors had | 
assumed that the cracks mentioned remained open. 
There was no real reason that he could see why the 
cracks should not close up again when the iron cooled 
He suggested that the experiments should be tried 
again in vacuo. There would not then be any ques- 
tion of oxidation. In the meanwhile Dr. Benedicks’ 
theory would have to be regarded as a very interesting 
speculation, but he, for one, would not be surprised 
to find that it did not fit all the facts. 

Time did not permit Dr. Benedicks to reply. The 
next paper was “The AC, Range in Special Steels,” 
by Professor J. H. Andrew and H. A. Dickie. The 
object of the investigations described in this paper 
was to throw some light on the extent of, and the 
ractions involved in, the AC, range. The results 
arrived at do not lend themselves to summarisation. 
The only speaker in the discussion was Mr. J. A. 
Jones, who quoted the results of experiments carried 
out at Woolwich, which were largely in confirmation 
of the results given in the paper. 








The final paper was “The Properties of Some 
Nickel-Chromium-Molybdenum Steels,’ by Professor 
Andrew, M. 8. Fisher, and J. M. Robertson. The 
paper dealt with the properties of two series of 
nickel-chromium-molybdenum steels. In both series 
the percentages of chromium and molybdenum were 
constant, and the nickel increased from 2 to 5 per 
cent. In the first series the carbon content was 
constant at approximately 0-4 per cent.; in the 
second series the carbon content was approximately 





His own work had left him | 


| 0-8 per cent. The paper was divided into two main 
sections, the first dealing with thermal data, and the 
second with mechanical properties. 

Mr. Jones was again the only speaker, and again 
referred to work done at Woolwich, which, he said, 
agreed in an amazing manner with the results given 
by the authors. 


the meeting were taken as read. These papers were 
as follows :—‘‘ The Manufacture of Steel in India by 
the Duplex Process,” by B. Yaneske; ‘‘ A Further 
Investigation of the Indentation Hardness of Metals,”’ 
by K. Honda and K. Takahasi; ‘“‘ The Phenomenon 


and K. Nagasawa ; 


Iron,” by 8S. Tamura. 

The meeting closed with a vote of thanks to the 
Institution of Civil Engineers for its kindness in 
| allowing the Institute the use of its rooms. 











A 1000 B.H.P. Airless Injection 
Marine Oil Engine. 


No. IL. (Conclusion)*. 


PROFESSOR LANGER’S INDEPENDENT TESTS. 

In the present article it is proposed to deal with a 
series of tests made on the Deutz 1000 B.H.P. marine 
oil engine, which was described and illustrated in our 
last issue. These tests partook of the character of 
independent trials which were carried out at the 
engine builder’s works by Professor P. Langer, of the 
Technical High School at Aix-la-Chapelle. They 
were made with the object of investigating under 
conditions approximating to those in actual service, 
the heat distribution and the exact fuel consumption 
of the engine at varying loads. The trials were begun 
shortly after three o’clock on the afternoon of October 
13th, 1926, and with a few minutes’ intermission were 





The remainder of the papers on the programme of | 


of Temper-hardening in Steels,” by T. Matsushita | 
** Notes on Pseudo-twinning in | 
Ferrite and on the Solubility of Carbon in Alpha | 


| exhaust 


amount of fuel oil, which was by-passed by the fuel 
pumps, was collected in buckets and weighed, while 
the cylinder lubricating oil was also similarly 
measured. It was not attempted to ascertain the 
actual amount of oil used in the general oil circulating 
system, as it was found to be exceedingly small and 
not of sufficient importance for the tests. Samples of 
the fuel used—-which was gas oil—-were taken and 
| analysed in the Chemical Department of the Tech- 
| nical High School, and the oil was found to contain 
86-5 per cent. of carbon and 12-65 per cent. of 
| hydrogen and to possess a calorific value of 9822 
| calories per kilogramme or close upon 17,680 B.Th.U 
per pound. Mercury thermometers were used to 
measure the temperature of the exhaust gases, and 
they were placed—as will be seen from Fig. 6 
directly in the exhaust passages of the cylinder covers. 
Each thermometer was housed in long metal sheath 
ing tube which projected right to the centre of the 
exhaust passage, and which was furnished with slots 
so that the hot gases could reach the thermometer 
bulb, the stem of the thermometer being gripped by 
a suitably designed packing gland placed at the outer 
end of the sheath. The slotted sheath had the advan 


| 


| tage of exposing the bulb of the thermometer to the 


current of hot gases, and at the same time it served to 
shield it from the cooling effect exercised by the 
passage walls. Experiments with closed 
and slotted sheaths showed that a totally enclosed 
thermometer sheath gave a reading which was some 
15 per cent. too low. The thermometers employed 
were all calibrated and were found to be 
within the prescribed limits. During tests Nos. 3 
and 4 samples of the exhaust gases were taken and 
they were analysed at a later date at the laboratory 
of the Technical High School. The results of the 
analyses are given in Table I., as also is the calculated 
volumettic efficiency of the engine, which was obtained 
from them. 


correct 


THE TRIALS AND Some ReEsSuULTs. 


All the readings were taken and entered in a log 
by two engineers from the Engineering Laboratory 
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OF TESTING ARRANGEMENTS 


gas tester ; - 


FIG. 6—DIAGRAM 


carried through until one o'clock in the afternoon 
of the following day. The principal readings obtained 
and also the mean values are plotted to a time base 
in the upper diagram which we reproduce on the 
opposite page. 

THE TestING ARRANGEMENTS. 

The way in which the trials were carried out and 
the method of making the various measurements is 
illustrated in diagram Fig. 6. In order to provide 
the load a water brake designed by Professor Junkers, 
of Dessau, was employed. It was calibrated before 
the engine was started up. When running the trials 
the supply of water to the brake was hand regulated 
so that a constant brake moment was maintained for 
each load trial, which was run at practically constant 
engine speed. The several cylinders were indicated 
with one and the same indicator, and the indicator 
springs used were calibrated by weights on site. Up to 
7.30 p.m. on the evening of the first day a marked 
variation of water pressure in the cooling circuit made 
it impossible to take a reliable reading of the amount 
of cylinder and valve cooling water which passed | 
through the engine. For that reason it was not possible | 
to follow the heat distribution in the engine from the | 
moment of starting from cold, as had originally been | 
planned. The cooling water was measured by nozzles | 
and Poncelet vessels belonging to the laboratory of 
the Technical High School. There was only a small | 
amount of oil cooler water to be dealt with, which was 
weighed. For measuring the fuel delivered to the 
engine a carefully filled and weighed vessel was 
employed. ‘The vessel was used to fill up the fuel 
tanks during the trials, the fall in the oil fuel level 
being observed through a gauge glass. A certain 


* No. L. appeared May 13th. 


| could be chosen in order to take a mean reading. 


| and Dipl.-Ing. Thomé’s book, 


temperature of lubricating oil ; Z, speedometer ; r, exhaust 


- —— fuel circuite. 


of the Technical High School at Aix-la-Chapelle, 
namely, Dipl.-Ing. Merkle and Thomé, together with 
a laboratory assistant. The assistance given by the 
engine builder’s own staft was confined to supervising 
the actual running of the engine and the regulation of 
the water brake. A graphical test diagram plotted 
on a time base, which we reproduce on the upper 
part of the opposite page, was employed for conduct - 
ing the trials. Its use, Professor Langer claims, made 
it possible to carry out the trial with a smaller staff 
while the exact progress of any given test could at 
any time be noted; moreover, any particular period 
In 
general, the system was found, it is stated, to be more 
flexible than those in which all measurements are 
taken together at a given signal, which are usually 
employed. The first trial with early fuel injection was 
run until about 1 a.m., after which time it was decided, 
at the request of a representative of the Deutz 
Motoren Fabrik, to retard the time of fuel injection 
so that the maximum pressure in the cylinders should 
not exceed about 40 atmospheres. That pressure, 
taking the continental technical atmosphere at 
1 kilo. per square centimetre, or 14-223 lb. per square 
inch, works out at nearly 569 lb. Until 8.30 on the 
morning of October 14th the speed was maintained 
at 182 r.p.m. A stop of five minutes was then made 
in order to allow the water to run out of the brake so 
that the following 215 r.p.m. trial could be begun 
with the engine running light. 

The main test results are given in graphical form 
in the curvest. shown on page 545 and also im 


+ The method adopted in drawing the curves is that described 
on page 14 and the following pages, of Professor P. Langer’s 
“ Anleitung zu Maschinentech- 
nischen Messungen und Untersuchungen,” published by the 


V.D.1. Verlag, Berlin, last year. 
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Table I. For the sake of convenience in comparison 
the speeds have been reduced to a basis of 182 and 
215 r.p.m. respectively, whilst the fuel consumptions 
have also been reduced to correspond with a heating 
value of the fuel of 10,000 cal. /kg., or 18,000 B.Th.U. 
per pound. Table II. shows a heat balance for the 
tests Nos. 1, 2, and 3, but it was not possible to obtain 
similar balances for the other tests owing to the 
variations ih the flow of the cylinder cooling water, 
previously referred to. After the trials above referred 
to had been completed manceuvring tests were made, 
and it was shown that the engine easily started in 


R.P.M B.H.P. L.H.P. 


sion line towards the end of the expansion stroke by 
an amount only equal to 0-16 mm., or less than the 
thickness of a line, gives full agreement between the 
measured exponent m and the calculated value of 
K=Cp/Cv. 

If now the time during the combustion stroke which 
elapses between the passing of the top dead centre 
and the reaching of that point on the indicated 
expansion curve after which the exponent remains 
constant, be plotted in seconds to a base of fuel con- 
sumed per stroke per cylinder, then the common 
curve reproduced in Fig. 9 is obtained. Such a 


Taste I.—Test Results, 


Fuel consumption. 
Total fuel oil, - . - 
Lb. per 


kg. /br. Grms. per Exhaust 
B.H.P. per hr. B.H.P. per hr. gas 

Test Load. } - - —— ————_-,——— - — tempera 
No. Reduced!) Reduced ture. 

to 10,000) to 18.000) deg. C. 

Meas’d.) Reduced Meas’d. Reduced Meas’d.| Reduced) Meas’d.| Reduced Meas'd.| k. cal | Meas’d.' B.Th.U. 
per kg. per lb. 

af, 178-5 182 803 818 996 1017 131-2 133-9 164 161 | 0-360 | 0-354 408 
2, "he | 182 891 1089 148-5 166-7 163-7 | 0-366 | 0-360 449 
3. 4%, | 182 818 1012 | 137 167-5 | 164-5 | 0-368 | 0-362 422 
4 ed 182 971 1178 167-3 72-3 169-2 0-379 | 0-372 484 
5 ; 182-4 608 798 101-8 167-5 164-5 0-368 | 0-362 314 
6 + 182-5 407 618 73-9 181-5 178-5 | 0-399 0-393 237 
7 t 181-5 210 405 47-4 222-6 | 218-6 | 0-489 | 0-471 160 
8 3 216 215 250 249 447 445 58-3 58 233 228-9 | 0-512 0-503 179 
9 4 216-3 215 502 499 718 714 93-8 93-2 186-8 183-5 | 0-411 0-403 261 
10 The 216 215 709 706 942 938 122-5 122 | 173 170 0-380 0-374 346 
11 af, 215 1000 1207 72:5 172-5 169-4 0-379 0-372 468 
12 | "he | 212 215 1083 1098 1310 1330 191 194-5 | 176-5 173-4 | 0-388 | 0-381 508 
13 "he 213 215 700 706 890 898 121-8 | -122-8 174 170-9 | 0-383 | @-376 340 


forward and astern directions and that it continued 
to run regularly at the slow speed of 18 r.p.m. 
EXPANSION CURVE EXPONENTS. 

A calculation of the exponents of the expansion 
curves given by the indicator diagrams using the 
logarithmic method gave the following general results. 
The logarithmic diagrams exhibited a definite points, 
after which for all loads and speeds the exponents 
remained constant for the rest of the expansion stroke. 
The exponents so found, together with the points 


il. 
Test No.1: } 


TABLE Thermal Balance Sheets (Taken over One Hour). 


, Load, Early Fuel Injection, 178-5 r.p.m. 


Calories. Per- 

per hour. centage. 
To heat in fuel 1,289,000 100-0 
By thermal equivalent of B.H.P. 507,500 39-4 
By heat rejected in cooling water 311,000 24-2 
By heat carried away in exhaust gases 428,000 33-2 
By radiation, &c. Se ce se «© 42,500 3-2 
Tota! eo es 1,289,000 100-0 
Test No. 2: “/yg Load, Early Fuel Injection, 182 r.p.m. 
Calories Per- 

per hour. centage. 
To heat in fuel 1,460,000 100-0 
By thermal equivalent of B.H.P. 563,000 38-6 
By heat rejected in cooling water .. 359,000 24-6 
By heat carried away in exhaust gases 485.000 33-2 
By radiation, &c. 53,000... 3-6 
Total 1,469,000 100-0 
Test No. 3: '/, Load, Normal Fuel Injection, 182 r.p.m. 
Calories Per- 

per hour. centage. 
To heat in fuel 1,346,000 100-0 
By thermal equivalent of B.H.P 517,000 38-5 
By heat rejected in cooling water .. 335,000 24-5 
By heat carried away in exhaust geses 451,000 33-5 
By radiation, &e. a ae 43,000 3-2 
Total 1.346 000 100-0 


after which they remain constant, and the correspond- 
ing crank angles were marked on all the indicator 
diagrams. From these diagrams we have chosen 
three typical full-load diagrams for tests Nos. 1, 3, 
and 11, which are reproduced in Fig. 7. In Fig. 8 
the actual exponents m obtained from the diagram 
are plotted in comparison with values for K = C p/C v, 
which have been calculated according to Holborn for 
the mean temperatures, and according to Langen for 
the upper and lower temperature limits. It is clear 
that the measured values are less than those calcu- 
lated. If complete adiabatic expansion is assumed 
then it must follow that with the fall of temperature 
the magnitude of the exponent will increase as the 
stroke proceeds, and the heat carried away by the 
cylinder walls also points to an increase in the value of 
the measured exponent m compared with the calcu- 
lated value K=Cp/Cv. If afterburning takes 
place the value of m will be reduced, but against such 
a@ suggestion must be taken into account the very low 
fuel consumption, the clear exhaust, and the com- 
paratively low exhaust gas temperature. Further, it 
will be seen that it is at the higher speeds and also with 
overload, that the values of mand K tend to approach 
one another most nearly. Professor Langer suggests 
that the cause for the non-agreement of these values 
is to be found largely in the well-known delicacy of 
the operation of determining the exponent from the 
PV curve. How extremely delicate such an operation 
is, is shown by the fact that a lowering of the expan- 








common curve would seem to show that both readi- 
ness of supply of fuel and the fuel distribution itself 
is equally good within this speed range. Nevertheless, 
the increased retarding of the combustion process in 
the expansion part of the stroke caused by the higher 
speed gives rise to the increased fuel consumption 
and the higher exhaust gas temperatures which were 
observed at the same mean effective pressure. 

As a result of the relatively greater retardation in 
the spraying of the fuel at the higher speeds the 
maximum pressure in the cylinder, P max. was only 
39 atmospheres at 215 r.p.m., whereas it reached 
40-5 atmospheres at 182 r.p.m. with the same fuel 
injection setting. If the injection had only been 
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FIG, 7—TYPICAL FULL LOAD DIAGRAMS 


slightly advanced a marked. reduction in fuel con- 
sumption would have been achieved without raising 
the final pressure above 40-5 atmospheres, or 576 Ib. 
per square inch. 


EARLY AND NORMAL FUEL INJECTION COMPARED 

It is interesting to compare the relative perform- 
ances of the engine when working with early and with 
normal fuel injection. As previously stated, the fuel 
injection was retarded during the tests at the wish of 
the builders, as a concession, Professor Langer states, 
to the opinion largely held to-day that the constant 
pressure cycle is better than a mixed cycle in which 
constant pressure and constant volume working is 
combined. Professor Langer regards the tendency to 
adopt a high combustion pressure merely for the 
sake of obtaining combustion at constant pressure 





| as wrong, a tendency which is to be looked upon as 
nothing more than a revival of the now abandoned 
| idea of retarded combustion, which at one time was 
|}common in gas engine work. Constant pressure 
working must always be paid for by increased con- 
sumption of fuel. This in itself would not be so detri- 
| mental did not each heat unit of the extra fuel go to 
| increase the heat stresses in the cylinder, piston, and 
| valves of the engine. A part of the additional heat 
goes to warm up the cooling water, which is practically 
| the same as raising the temperature of the cylinder 
‘liner and increasing the wear on the piston rings ; 


Analysis of 


Over- | exheust gases. Volu 
Mech.| all | metric 
effi- ith’mal effi- Running conditions. 
ciency! effi- ciency, 

ciency. CO, O, CO, ~ 

% % % 
Karly fuel injection 
80-6 | 39-4 Mean speed, 179-1 r.p.m. 
81-8 | 38-6 P max. at */, load = 
45-5 atm. or 647 Ib. /sq. in 

80-8 | 38-5 5-6 11-8 O 89 
82-4 | 37-4 7-3 9-6 0 89 Normal fuel injection 
76-2 | 38-4 Mean speed, 182-2 r.p.m. 
65-9 | 35-5 P max. at '/, load = 
51-9 | 28-9 40-5 atm. or 576 Ib. /sq. in. 
56-0 | 27-6 
69-9 | 34-5 Normal fuel injection 
75-3 | 37-2 Mean speed, 215 r.p.m. 
82-9 | 37-3 P max. at '/, load 
82-7 | 36-5 39 atm. or 554-7 Ib. /sq. in. 
78-6 | 37 


what remains increases the exhaust gas temperature 
and thereby tends to the overheating of the exhaust 
valves. 

It may be conceded that early fuel injection not 
only increases the final pressure in the cycle, but also 
the temperature ; but it must be equally remembered 
that the period of duration of maximum temperature 
is scarcely one-hundredth of a second, which is hardly 
perceptible in the cylinder walls. As expansion pro- 
ceeds the temperature falls rapidly below that which 
would be obtained with constant pressure working, 
and the mean cycle temperature for an engine working 
with early fuel injection is undoubtedly a lower one. 
In the same way that the point of maximum tempera- 
ture is scarcely perceptible in the cylinder walls, so 
the point of highest pressure does not, on account of 
the mass of the piston, have any detrimental effect 
on the reciprocating parts, and in any case such an 
effect can quite easily be controlled. 

The prejudice against indicator diagrams with a 
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high-pressure peak may be accounted for, Professor 
Langer suggests, by past unfortunate experience with 
gas engines, which experience in the main was caused 
by high compression pressures giving a marked 
tendency towards back firing. In such cases, how- 
ever, it was more probably the high temperatures 
obtained when compressing the mixture which led 
to cylinder trouble. 

One of the main reasons for the falseness of the 
theory of combustion at constant pressure is, Pro- 
fessor Langer states, the fact that the cycle is generally 
judged only by indicator diagrams, and no account 
is taken of the exhaust temperatures. It must be 
admitted that a nicely rounded diagram always has 
an appeal of its own, but it should equally be borne in 
mind that such a diagram fails to show the high 
exhaust gas temperature at the end of the expansion 
stroke, and this omission may often lead to false 
conclusions being drawn. 

~Referring to the heat balances for early and 
later fuel injection tests 1 and 3 given in Table IT., it 
will be seen that out of the additional heat of 57,000 
calories per hour about one-half goes to increase the 
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temperature of the exhaust gases 14 deg. Cent., 
whilst the other half is utilised in warming up the 
water in the cylinder jackets. Not in every case, how- 
ever, does increased fuel consumption mean additional 
heat stresses in the engine. Exactly the contrary 
can take place when at the same load the engine is 
run faster with a correspondingly decreased mean 
One has to distinguish between a sound and 
unsound increase in fuel, the criterion for the sound 
condition being low exhaust gas temperatures and 
moderate cooling water temperatures in the jackets. 
running at increased fuel ‘consumption 
undoubtedly helped by working with a larger excess 
of air. Such excess serves to cool the engine inter- 
nally, and while the heat content of the gases rejected 
from the cylinder is raised, lower maximum and mean 
cycle pressures and lower exhaust gas temperatures 
are nevertheless obtained. 

The comparative figures given in Table III. 


pressure. 


1s 


(ood 


give 


Taste Ill, 


Pmo Fuel Heat 
or mean consumption,| supplied Mechanical 
R.P.M. | effective grammes in fuel, efficiency, 
pressure in per B.H.P. Calories per cent. 
atmospheres. per hour. per bour. 
1s2 | 5-50 167-5 1,346,000 80-8 
215 4-65 170-5 1,370,000 79-4 
Additional heat utilised when 


running at 215 r.p.m. 24,000 19,000 


some information as to heat distribution for slower 
and faster running of the engine at a constant load 
of 818 B.H.P. Out of the additional 24,000 calories 
supplied to the engine when running at the higher 
speed 19,000 appeared in the exhaust gases, which, 
however, are at the lower temperature of 390 deg. 
Cent., compared with 422 deg. Cent. when the engine 
was run slower; 10,700 calories appeared as a fric- 
tional loss, and a less amount by 5700 calories than in 
the case of the slow-running engine was carried away 
to the cooling water and lost in radiation. 

The general running of the engine at the higher 
speed noticeably on account the 
increased excess of air, in spite of certain unavoidable 
retardation in the combustion which is caused by the 
higher running speed. It is shown to be advantageous 
to run the engine at higher speeds with a more 
moderate mean pressure rather than at slower speeds 
with higher mean pressures, even although the fuel 
consumption is thereby increased. This. advantage 
continues so long as the retarding of thre combustion 
process does not lead to afterburning and thereby 
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FIG. 9—COMBUSTION TIMES AND PRESSURES 


cancels the gain in cooler exhaust gases, or again. the 
high piston speed does not lead to undue piston ring 
wear. The retarding of the combustion at high 
speeds can be met by adopting earlier fuel injection. 

Professor Langer’s tests show that the performance 
of this relatively quite large airless injection engine 
is even better than that of smaller airless injection 
motors, both as regards its fuel consumption and its 
manceuvring capacity, also its reliability of working. 
The tests would seem to indicate that the upper limit 
for engines working with the airless injection prin- 
ciple has not yet been reached, and that a wide field 
is presented for the design and development of still 
larger units. 

Coming at a time when great interest is being shown 
in the development of airless injection engines, Pro- 
fessor Langer's tests form an important addition to 
the literature on this interesting subject, and we would, 
in conclusion, express our thanks to the builders of 
the engine, the Motorenfabrik Deutz A.G., and 
Professor P. Langer, of the Technical High School at 
Aix-la-Chapelle, for placing these particulars at our 
disposal through Porn and Dunwoody, Ltd., of 72-78, 
Fleet-street, E.C.4, who represent Deutz interests 
in Great Britain and in Ireland. 








_ Tue Groendal water scheme of the Uitenhage Town 
Council, South Africa, is estimated to cost more than 
£100,000. 


Models for Demonstrating 
Electrical Principles. 


WE are indebted to Dr. F. W. Alexander, of “‘ Bank- 
side,” Ferry-road, Teddington, the late Medical Officer of 
Health to the Borough of Poplar, for particulars of some 
ingenious models he has invented for the purpose of teach- 
ing electrical principles. The model shown in Fig. 2 is 
for explaining the principle of alternating-current gener- 
ators and consists of two parts—a rotor, capable of turning 
on a pivot, and a stator. Projections on the rotor represent 
the poles which may be painted alternatively red and blue 
to represent North and South poles, and between each 
projection, and upon the four sides, there is a coloured 
line indicating the direction of the current, according to 
the windings. By appropriate markings the electric 
current is also shown entering and leaving the rotor 
slip rings. 

The circular stator may be made of cardboard or of other 


Comparison of Slow and Fast Running Performances at 818 Constant B.H.P. 


Heat rejected | Heat expended | Heat rejected 


Exhaust gas in in friction in cooling 
temperature, exhaust and water, radia- 
deg. Cent. gases, pump work, tion, &c., 


calories per hr. | calories per hr. calories per hr. 


378,000 


422 451,000 122,600 
390 470,000 133,300 Not measured 
10,700 — 5.700 


suitable material, such as celluloid, and upon the outer 
surface windings are painted in different colours, whilst 
the spaces between the windings are cut away in order to 
expose the rotor poles. 

Above and below the diagrammatic windings, there are 
small red and blue areas, the same width as the magnets, 
and the top and bottom areas are of different colour, that 
is to say, the red is opposite the blue area and the blue 
area opposite the red. Each of these coloured areas is 





FIG. 1—MODEL SHOWING THE 


divided into two parts, and an arrow between them indi- 
cates, in accordance with well-known principles, the direc- 
tion of the flow of the stator current, which is, of course, 
governed by the position of the rotor magnets. The 
coloured diagrammatic windings upon the stator are also 
marked with arrows corresponding to those on the upper 
and lower part of the model, which can be made to demon- 





FIG. 2--ELECTRIC GENERATOR MODEL 


strate the principle of single phase or polyphase generators 
by changing the diagrammatic windings. 

Another model devised by Dr. Alexander is shown in 
Fig. 1, which is a sketch of a rough model he has sent us, 
the actual model being well finished and made in the form 
of a paperweight. It will be seen that there are four up- 
rights mounted on a base, and behind these uprights there 
are imitation magnetic poles—a North and a South pole. 
The tyro uprights in front of the North pole are painted 


| magnetic lines of force are shown emerging from the North 
| pole and entering the South pole. 


DIRECTION OF CURRENT IN CONDUCTORS 



































































red, whilst those opposite the South pole are painted blue. 
By means of lines with arrows painted on the base, 


Around each upright 
there is also a circle with arrows representing the magnetic 
field around the conductors, whilst on the conductors 
formed by the uprights arrows representing the direction 
of the current are painted. The four horizontal arrows 
represent the course pursued of the main magnetic field. 

On the front of the base there is a screw with a nut, and 
by comparing the direction of a movement of this nut with 
the magnetic lines of force, as shown by the various arrows on 
the circles, the direction of current is found to correspond 
with the arrows marked on the uprights representing the con- 
ductors. If, for example, the nut is turned in the direction 
indicated by the arrows on the extreme left-hand circle, 
the nut rises on the screw thread corresponding with the 
direction indicated by the arrow on the extreme left-hand 
upright ; whilst if the nut is turned in the opposite direction 
it naturally moves downwards on the thread corresponding 
with the arrow on the next upright. The movement of 
the nut will also be found to indicate the correct direction 
of the current when it is turned in the direction of the 
arrows on the circles surrounding the remaining two 
uprights in the vicinity of the North pole. 

In the case of the paperweight model which is made by 
Beagley and Musto, of 2, Bedale-street, London Bridge, 
the nut is replaced by a grooved cylinder, which aiso turns 
on a screw thread, the principle being precisely the same as 
that described. 








SIXTY YEARS AGO. 


As a pendant to the leading article on the armament of 
capital ships which appears in this week's issue, we may 
give, from our issue of May 17th, 1867, some details of 
the gunnery performances and problems of the ironclads 
of those days. There had just appeared an Admiralty 
report on the trials of the Channel Fleet in 1866, a publica- 
tion which we described as “ the first official document 
containing reliable evidence as to the sailing and fighting 
qualities of our new fleet.”’ The report was disheartening, 
for it showed that except in moderate weather the ships 
of the fleet would have been more or less powerless to 


Swain Sc 


molest our enemies. They were all broadside vessels, for 
the turret system, although warmly advocated by some 
authorities, had far not been applied to anything 
except a monitor. Advantage had been taken of a gale 
on September 26th, 1866, to test the gunnery of the ships 
in rough weather. Each vessel was ordered to fire fifteen 
rounds in a heavy sea. None of the vessels, however, was 
rolling less than 10 deg. from the perpendicular. Some were 
rolling through 26 deg. or 28 deg., and one, the Pallas, 
was rolling through as much as 32 deg. Details were 
given of the measure of success attending the attempt to 
fire the guns of the Lord Clyde while that vessel was 
rolling through 26 deg. It was found quite impossible to 
fire at the target when the vessel was in any other position 
than head-on to sea, and even in that position the time 
occupied in firing the prescribed fifteen rounds was three- 
quarters of an hour. The main deck was flooded. The 
water flowed over the hatchways and poured into and 
out of the guns. Two shots rolled overboard out of the 
guns and one of them was followed by the cartridge. Two 
of the guns got the better of their crews, and banged in 
and out of their ports several times, with extreme violence. 
Three times the ship rolled her main chains right under 
and threw water on to her upper deck. The Admiral 
responsible for the report seems to have been justified 
in the conclusion which he reached that in an engage- 
ment fought in such weather “ any guns which could have 
been got off would have hurt nobody.” None of the other 
vessels of the fleet, with the single exception of the 
Achilles, behaved more satisfactorily than the Lord Clyde. 
The Achilles distinguished herself by her steadiness. 
While the Lord Clyde was rolling through 26 deg., she 
rolled but 12 deg. On another day, while the Lord Clyde 
was rolling through 10} deg., the Achilles was rolling only 
through 2 deg. She was able to fire her guns in any 
position, even in the trough of the sea, when the other 
vessels hardly dared to open their ports. She could, in 
fact, in the gale of September 26th, have in all proba- 
bility destroyed single-handed the whole of her consorts. 


so 








Tur Royat AERONAUTICAL SocreTy.—At the annual general 
meeting of the Royal Aeronautical Society, which was held on 
March 29th lest, an alteration of the rule fixing the period of 
office for Chairman at one vear, was altered to allow the Chairman 
to serve for two years, if such was the desire of the Council. 
Colonel the Master of Sempil!, under this new rule, was unani- 
mously elected by the whole Council chairman of the Society 
for a further period of office as from October, 1927, to September, 
1928, 
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Large Mine Fan for the Durban 
Navigation Collieries. 


A LARGE mine fan of the Sirocco type has been recently 
shipped by Davidson and Co., Ltd., of Belfast, to South 
Africa, to the order of the Durban Navigation Collieries, 
Lid., of Natal. It is one of the most powerful fans that 
has yet been constructed, but, large as it is in size, it is not 
claimed to be the largest fan built, since many of the old type 
mine fans have exceeded it in diameter, though none of 
the latter and few modern mine ventilators approach the 
duty for which this Sirocco fan has been designed. Its 
comparatively small size is due to the multi-blade con- 
struction of the wheel, of which the Sirocco fan was the 
pioneer. The principle of this design has been maintained 
since its introduction, though great improvements, of 
course, have been made, both in constructional details 
and development of application. 

The South African fan, which is illustrated in the 
accompanying engravings, is of the double inlet type, 
measures 12ft. 10in. in diameter and was designed to 
exhaust 700,000 cubic feet of air per minute against a 
resistance of 7in. water gauge, requiring 1030 B.H.P. on 
fan shaft. It is direct coupled toa Belliss and Morcom 
engine of 1200 H.P. and is intended to fulfil the duty 
mentioned when running at a speed of 200 R.P.M. The 
general arrangement of the fan is shown in the engraving 
Fig. 1, from which it will be seen that the wheel is mainly 
enclosed by brickwork except at the back. By virtue of 
the small fan diameter the total amount of brickwork, 


























évasé discharge, while the base is stiffened by specially 
shaped angles. The air is led to the wheel through two 
conical suction inlets, which are bolted to the brickwork. 


7 tons and is 32ft. 6in. long. The two parts of the shaft 
are connected by a solid coupling, and a similar coupling 
is employed between fan shaft and engine. 

















FIG.3-—SHAFT OF FAN WHEEL 


The wheel—Fig. 2— is, as will be observed, of the usual 
* Sirocco "’ multi-blade construction, the blades being 
made of specially selected mild steel, jin. thick, riveted 
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FIG. 1 ARRANGEMENT OF 


however, is much less than would be required for a larger 
diameter fan of the paddle-wheel type for the same duty. 
Shaped mild steel sheets, jin. thick, are used to form the 
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MINE FAN AND DUCTS 


to a circular steel plate, which is in turn riveted to a cast 
iron disc 7ft. 6in. diameter. The weight of the complete 
wheel is approximately 10 tons. 








— 





FIG. 2—-WHEEL OF SIROCCO MINE FAN 


back of the fan casing, and these sheets are well braced 
with angles and tees, and are provided with spiral angles 
attached to the brick sides of the fan casing. A compound 
girder at the top of the casing carries the weight of the 


The shaft—Fig. 3—which is in two lengths, is 13in. in 
diameter, but swelled to 1l8in. in the centre to take the 
boss of the fan wheel. Combined oil throwers and thrust 
collars are forged solid with the shaft, which weighs about 


The reliability of a mine fan being very largely dependent 
upon the design of the bearing, it is only to be expected 
that the most careful attention has been paid to that part 
of the machine. The complete bearing, of which there are 
two, is illustrated in Fig. 4. Each weighs 2 tons and is 
13in. 'inJdiameter and 42in. long. They are of the ring 
lubricated type, are constructed of cast iron with separate 
cast iron bushes lined with white metal, and recessed ends 
are provided to accommodate the solid forged collars on 
the shaft. The bearing ends are fitted with cover plates 
and leather washers, so as to make them practically oil- 
tight and dustproof, and the oil reservoir is large enough to 














FIG. 4—FAN SHAFI BEARING 


hold sufficient lubricant for about a month, if necessary 
An adjustable sole plate, shaped like a wedge, which raises 
the bearing the further it is screwed in, is provided under 
each bearing, and furnishes a ready means for adjustng 
the alignment of the shaft. This sole plate is also particu- 
larly useful when the lower bush has to be removed, in 
which case the plate is withdrawn, allowing the lower half 
of the bearing to drop and the bush to be slipped round the 
shaft without necessitating the employment of tackle. 
Fig. 5 shows the bearing with the cap and upper bush 
removed. The bearings are carried by girders built into 
the sides of the fan casing and supported in the centre by 
cast iron pillars. 

The engine which will operate the fan is of the three 
erank triple-expansion type, built by Belliss and Morcom, 

















FIG. 5—BEARING WITH CAP REMOVED 


Ltd. It has a normal rating of 1050 B.H.P. at 202 R.P.M. 
and a maximum rating of 1200 B.H.P. at 212 R.P.M. with 
steam at 160 lb. pressure per square inch. The cylinders, 
which are 20in., 27in., and 43in. respectively in size, with 
20in. stroke, operate cranks set at equal angles so as to 
ensure even turning and freedom from vibration. The 
governor operates on the spring drive principle, and is 
designed so that the engine will run at any speed between 
135 and 212 R.P.M. The bearings throughout, including 
the working joints of the governor, are lubricated on the 
forced lubrication principle, two oil pumps being supplied, 
each capable of maintaining the oil supply of the engine. 
Metallic packing is fitted to all the piston and valve rod 





a a RARER PP 

















May 20, 1927 








THE ENGINEER 


549 








stuffing-boxes. Self-adjusting scraper rings of special 
design—equivalent to so many additional sets of metallic 
packings—are fitted in the casing stuffing-boxes to keep 
down the oil and prevent water passing down into the 
crank chamber, there being no soft packing used in con- 
nection with these or with the cylinder stuffing-boxes. 
The engine is fitted with a sight-feed lubri¢ator, having 
a separate pump to each of the eight feeds. 

The levers for working the drain cocks, pass valve hand 
wheels, governor adjusting gear, as well as the tachometer 
and pressure gauges, are all brought together in close 
proximity to the engine stop valve, so that the engine can 
be handled by one man from the one starting position. 
Provision is made for warming up the engine by passing 
the steam through all the cylinders, low pressure included. 
\ small by-pass valve is fitted for this purpose and to 
facilitate starting the engine. There is a complete system 
of drain pipes leading from the top of the casing into a 
side pocket in the bed-plate, with a device for auto- 
matically separating the oil and water which pass down, 
returning the oil to the crank chamber and rejecting the 
water to waste. A distance in excess of the full stroke of 
the piston is allowed between the cylinder and casing 
stuffing-boxes to guard against the possibility of oil being 
carried up into the steam cylinders. The engine is fitted 
with a steam separator to dry the steam and act as a 
capacity reservoir to reduce pulsations in the pipe line. 

It will be observed from the drawing that there is a 
light shaft extension to the fan shaft. This shaft, which 
is fitted with a pulley and carried in an outboard bearing, 
is intended for driving an emergency dynamo. 








Resuscitating a Somerset Quarry. 


In the Wellington district of Somerset, or, to be precise, 
just by Holeombe Rogus, there are some limestone hills 
which have been quarried from time immemorial for lime 








FIG. 1--PONDGROUND QUARRY 


for burning, and the hillsides are dotted with the remains 
of old kilns, while there are vast dumps of the material 
which was thrown out by the old workers as being unsuit- 
able for the production of lime. For many years these 


agriculture during the last half century must have had a 
corresponding effect. A new use for the stone has, how- 
ever, recently developed in the provision of road metal, 
for which there is a large demand locally and for some dis- 
tance around, on account of the road improvement schemes 
now being carried out. 
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“Tre Encineer” PLAN 


FIG. 4—GENERAL ARRANGEMENT OF PLANT 


purchased the old Pondground and Beacon Hill quarries 
and has installed modern equipment, with the object of 
producing economically a considerable amount of broken 
road metal. At his invitation we recently spent a day 
touring round the quarries and incidentally witnessed the 
official starting up of the new plant. 

The Pondground quarry, of which we give a fragmentary 











FIGS. 2 AND 3--STONE CRUSHING AND SCREENING PLANT 


quarries have been more or less derelict, probably on 
account of the decay of the once flourishing local industry 
of chair making and the consequent reduction of building 
programmes, 


while the reduction in the use of lime in 


illustration in Fig. 1, is alongside the lane leading to 
Greenham, and is close to the Great Western Canal, with 
which it was once connected by a tunnel beneath the lane. 
The tunnel has, however, been filled in, and it is doubtful 









if it would be worth reopening it, as the canal itself is 
virtually derelict. Mr. Howe has, however, a fleet of 
petrol lorries with which to distribute the product. 

It is noteworthy that the face of the quarry is excep- 
tionally clean—it can be seen in the background of our 
view—and comprises solid rock for a height of some 90ft., 
with only a few inches of soil as overburden at the top, 
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and there is nothing in this mass that is not suitable for 
crushing to make road metal. At the Beacon Hill quarry 
the conditions are at present somewhat different. Normal 
quarrying is proceeding on a face which is much faulted, 
and some of the stones have considerable artistic value on 
account of their crystalline inclusions; but the present 
value of this site lies in the ancient dumps. The flinty 
débris which used to be thrown out as unsuitable for burn- 
ing for lime makes excellent road foundation and only 
needs picking out from the dirt and disintegrated material, 
loaded up and sent away. At present all the work at this 
quarry is being done manually, so we will concentrate on 
the Pondground quarry, where the new plant has been 
installed. 

illustrated in the drawing 


The equipment, which is 
Fig. 4, and is shown in the pair of half-tone engrav- 
ings, Figs. 2 and 3, has been supplied by Frederick 


Parker, Ltd., of Viaduct Works, Catherine-street, Leicester, 
and is driven by a cold-starting heavy oil engine of 55 
horse-power made by Clayton and Shuttleworth, of Lin- 
coln. In view of the fact that we described this engine 
very fully in our issue of January 21st of this year, it is 
unnecessary to enlarge upon its design here; but the 
actual example under review is noteworthy as being the 
first of its kind to be set to work on such a service. On 
the occasion of our visit the engine had been out of the 
erector’s hands scarcely a fortnight, but the engine-house 
was as tidy as one could wish, the engine started imme- 
diately from cold and picked up the load readily with the 
assistance of fast and loose pulleys in the main drive. In 
the country lane immediately alongside the engine-house 
the running of the engine was hardly perceptible. 

The Parker plant comprises a large stone crusher, an 
elevator, an overhead screen, a smaller crusher for the 
rejects, a set of hoppers and a winch for hauling the stone 
out of the*quarry. All this plant is driven by a single belt 
from the Clayton engine. 

On reference to the drawing it will be seen that there is a 
main shaft running at 200 revolutions per minute in the 
main framework from which the various units are driven 
by separate belts. The greater part of the framework was, 
by the way, built of timber felled on the site, and some 
idea of the age of the workings may be gathered from the 
fact that hardwood trees a foot and a-half or so in diameter, 
which were growing in the old lime kilns, were felled for 
their timber. 

In describing the plant it may be best to follow the stone 
on its route from the quarry, where it is loaded into jubilee 
wagons at the face. These wagons, which hold about a 
cubic yard each, are hauled up a slight incline to the plant 
by means of a simple friction winch and wire rope, which is 
driven from the main shaft. This winch stands alongside 
the large crusher, but is not shown in our drawing. The 
stone is dumped into a shoot and gravitates into the main 
crusher, which is of the Blake jaw type and has an open- 
ing 20in. by 12in. This form of crusher is so well known 
that it is unnecessary to describe it here, but it may be 
mentioned that the jaw stock is of cast steel, while the 
jaws themselves are of manganese steel. The output of 
the machine is 11 tons of road metal per hour and it 
requires about 24 horse-power. The broken stone falls 
into a deep concrete hopper, which forms the boot of an 
elevator for raising it to the overhead screen. The elevator 
is 45ft. 6in. between centres and has overlapping buckets 
l5in. wide made of ;in. steel plate. The buckets are 
attached to a steel bushed chain and cach one has a trans- 
verse skidder bar which runs in an angle iron on either side 
to steady it both in ascent and descent. These bars can 
be very easily renewed when worn. The elevator is driven 
at the upper end through a 6 to 1 speed reduction gear, 
while there is a tension adjustment gear at the lower end. 

The elevator delivers the broken stone directly into the 
screen, which is mounted on the top of a timber structure. 
The screen is 18ft. long by 3ft. in diameter, and is sup- 
ported at either end by a ring running on a pair of rollers. 
At the front end the rollers aro driven, through bevel 
gearing and thus rotate the screen. It is perforated with 
holes #in., }in., Zin., 1fin. and 2}in., in diameter, while 
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there is a jacket of }in. in mesh woven wire over part of 
the first section for the elimination of “ smalls.” Below 
each section of the screen there is a separate compartment 
of the hopper, which has a total capacity of about 100 tons. 
We noticed, looking down into the hoppers, that the screen 
was evidently working effectively, and that each grade 
was well separated. Any rejects which will not pass through 
the perforations fall out of the end of the screen, down 
a long shoot plainly shown in the half-tone engravings, 
to a small granulator or crusher, with I4in. by 4in. jaws. 
This machine breaks up the lumps to small size and drops 
them into the boot of the elevator, so that they go to the 
screen again. 

The storage hopper is a simple affair, built up of railway 
sleepers and steel joists on two concrete walls, and is pro- 
vided with steel drop doors for running the stone into 
wagons beneath. There is accommodation for loading 
two wagons at once, and it only takes about four minutes 
to load up 5 cubic yards. 

It is noteworthy that throughout its journey from the 
quarry face the stone does not require to be man-handled, 
and that the plant requires a minimum of attention—we 
believe that had it not been for our request to get a close 
view of the screen, no one would have gone to the top 
platform all day long. The plant, it will be noticed, has 
not been roofed over so far, but it is Mr. Howe’s intention 
to enclose it entirely in order, for one reason, to prevent 
dust blowing about. 

The capacity of the plant is guaranteed by the makers 
to be 11 tons an hour ; but on the occasion of our visit it 
was doing nearer 15 tons, and that was on a day when the 
men were celebrating the opening. With everything 
running normally, we should expect an output of 120 tons 
a day. Another matter which may help towards an 
increased output is the proposal to use some of the com- 
pressed air provided for starting the engine for working 
pneumatic drills at the quarry face. 

Altogether, the plant seems to us to be a good example 
of the economies which can be effected with the aid of 
modern machinery. Incidentally, it had a peculiar local 
advantage during erection, as the machinery was got into 
place with the assistance of a wire rope stretched overhead 
between two tall trees, so that no derrick was needed 
even for loads of 2 tons. This rope can be seen just above 
the screen in one of our engravings. 








Results Obtained with High- 
pressure Steam at Langerbrugge 
Power Station. 


Tue Langerbrugge power station of the Centrales 
Electriques des Flandres is famous for the use of steam 
at @ pressure and temperature far in advance of 
ordinary practice. The steam temperature employed, 
namely, 840 deg. Fah., is indeed higher than that at 
any other power station in the world, and the boiler 
pressure of 800 lb. per square inch is almost equally 
notable. Up to the present, very little information 
indeed has been available as to the working results 
of extra high-pressure steam, although the recent 
decision to make large extensions to the Langer- 
brugge plant on the same lines has demonstrated that 
the owners of the station are themselves perfectly 
satisfied with the results obtained. The first official 
information concerning the performance of this 
plant was given by Monsieur L. Herry in a report 
presented by him to the Rome Congress of the Inter- 
national Union of Producers and Distributors of 
Electricity, and in view of the great interest taken by 
engineers in the Langerbrugge station, we reproduce 
some of the principal figures below. To follow them 
intelligently it is necessary to know the equipment 

Taste I.—Tests of Low-pressure Turbine, July lst, 1925. 

1 hour 

18-8 kilos. per em’. 
319-0 deg. Cent. 
3000 per min. 

720 mm. 

34 deg. Cent. 

34 deg. Cent. 

19 deg. Cent. 


Duration of test, 3.15 p.m. to 4.15 Pp m. 
Average steam pressure .. ee 
Average steam temperature 
Revolutions of turbine 
Vacuum 
Temperature ‘of exhaust 
- condensate ma 
inlet circulating wate P<. 
outlet circulating water 29 deg. Cent. 
Voltage of alternator ++ «+ «+ 12,000 volts 
Powerfactor . Unity 
er measured ‘by ‘preci ision  wattmeter r 6459 Kwh. 
integrating meter 6500 Kwh. 
Me man re ading of switchboard watt indi- 
eator .. seo os oc oc Gea, 
Weight of ome snsate 32,785 kilos. 
Steam per kW 5-075 kilos. 
Steam per .W h., 


corrected to designed- 
conditions ° . 


4-983 kilos 
of the station. As the latter was fully described in our 
issue of June 4th last year, we need now only give 
briefly a few of the leading particulars. 

The station contains altogether nine boilers of the 
“ B. & W.” marine type, equipped with chain grate 
stokers. Three of these boilers, each with a normal 
evaporative capacity of 26,400 lb. per hour, generate 
steam at 800 lb. per square inch and at a temperature 
of 840 deg. Fah. The other six, of which four have a 
normal capacity of 33,000 lb. per hour and two of 
50,600 Ib. per hour, generate steam at 285 Ib. pres- 
sure and 620 deg. Fah. In the engine-room there are 
four turbo-generators, with a capacity of 6600 kilo- 
watts each, designed to work with steam at the lower 
pressure. There is, in addition, a high-pressure geared 
turbo-generator rated at 1600 kilowatts, designed to 
work with steam from the high-pressure boilers, and 
to exhaust against a back pressure equal to that of the 
main steam range. In ordinary operation the steam 
leaving this high-pressure turbine passes directly 
into the main steam range, which serves all the low- 


the high-pressure exhaust to one of the low-pressure 
turbines, the latter then receiving no steam other 
than that which has previously done work in the 
high-pressure turbine. 

In Table I. is given the result of a test of one of the 
low-pressure 6600-kilowatt turbines, carried out on 
July Ist, 1925. 
original form, for so many engineers now use the 
Centigrade thermometer, and there is such a conflict 
of opinion as to whether the B.Th.U. or the pound- 
calorie should be used as the unit of heat, that it seems 


Coal consumption per kilowatt-hour, kilogramme .. 


better to leave the reader free to make any conver- 
sion which he may desire in it and in the following 
tables. 

Table II. gives the results of tests of the high- 
pressure installation, carried out on three different 
days. The run on February 24th was made with the 
high-pressure turbine exhausting into a separate steam 
range, from which a low-pressure turbine was supplied, 
the high-pressure plant and the low-pressure turbine 
being thus isolated trom the rest of the station. The 
total electrical output of the two turbo sets aggregated 
78 per cent. of the rated capacity of the machines. 
The next test, that carried out on March 3rd, 1926, 
was made with the high- -pressure turbine exhausting 
into the common steam range in which the pressure 
was maintained at 20 kilos. per square centimetre by 
the low-pressure boilers. In this case the low- 
pressure turbine took more steam than was delivered 
by the high-pressure turbine, and the machines 
together developed 93-4 per cent. of their rated 
capacity. During the third test on March 8th, the 
high-pressure turbine and low-pressure turbine were 
isolated, as in the first test. The aggregate output on 
this test was 53-8 per cent. of the rated capacity of 
the machines. 

In addition to the tests tabulated above, Mr. 
Herry gave in his report a summary of the results of 
the operation ot the plant for a week under ordinary | 
eonditions of load. During that week the high- 

pressure turbine was run in conjunction with one of 

the low-pressure turbines, and this combination is 

referred to in Table ITT. as the “ high-pressure plant.” 

The “low-pressure plant ”’’ comprises the turbines 

using live steam at 20 kilos. pressure and the boilers 

serving them. 

It will thus be seen that the high-pressure plant 

showed a fuel economy varying from 32 to 37 per 
cent., as compared with the results obtained from 

steam at the lower initial pressure and temperature. | 

All power station engineers will congratulate Mr. 





pressure turbines, It is, however, possible to confine 


Herry on the success which has attended his pioneer 





We reproduce the figures in their | 


work in the use of steam at high pressures and tem- 
| remoey and will look forward with the greatest 
interest to the performance of his station when the 
| new extensions are completed. These will comprise 
a turbine of 6600-kilowatt capacity, supplied with 
steam from three new boilers, each with a normal 
evaporation of 99,000 lb. of steam per hour at a 
pressure of 800 lb. per square inch, superheated to 
| 840 deg. Fah. When these are installed, the whole 
station will be ‘‘ compounded,” as the three turbines 
which now run with live steam at 285 lb. pressure 


Taste Il.--Results of Tests of High-pressure Plant. 
Dates of tests. 
24.2.26. 3.3 26, 8.3.26. 

Length of t test, hours ee a eee a ne ee See 5 5 4 
High-pressure turbine—-Admission temperature of steam, deg. Cent... ..  .. 445 443 444 

Admission pressure of steam, kilos. per sq. cm. 47-4 49-0 59-5 

Exhaust pressure of steam, kilos. per sq. em. 16°5 20-7 1h-4 

Exhaust temperature of steam, deg. Cent. i «aces 318-5 331-0 314 
Low-pressure turbine—-Admission temperature of stean, deg. Cent... .. . 307 318 300 

Admission pressure of steam, kilos. per sq.cm. +“ 16-0 19-7 11-2 

Exhaust —- saagaen of steam, deg. Cent. 25-22 28-7 21-0 
Temperature of feed water, deg. Cent. . : ‘ 170-9 179-5 158-6 
Weight of high-pressure steam used, kilos. ‘per hour 32,244 33,720 23,300 
Weight of low-presstre steam used, kilos. wuts hour 7,100 
Make-up feed water, per cent. 7°35 6-0 5-25 
Calories per kilogramme of high- -pressure steam, calories ng 788-5 786 786-5 
Calories furnished to turbines by high-pressure boilers, calories .. 25-4 x 10 26-4 x 108 18-3 x 106 
Calories per kilogramme of low-pressure steam, calories os 732 
Calories from low-pressure boiler to low-pressure turbine, calories 5-18 = 10¢ 
Total calories supplied, calories . . A 25-4 x los 31-58 = lof 18-3 x 108 
Weight of water per hour to high- _pressure boilers, kilos, 34,800 35,880 24,550 
Calories returned to high-pressure boilers, calories . . ; 5-95 10¢ 6-45 x 10° 3-9 = 10¢ 
Weight of water per hour returned to low-pressure boile ors, kilos. 7,560 
Calories per kilogramme of water, calories ‘a ar 27 
Calories returned to low-pressure boiler, calories 204,009 — 
Total calories returned to boilers, calories 5-95 x 106 6-654 x 10* 3-9 x 108 
Calories used by the turbines, calories = 19-45 x 10° | 24-926 108 14-4 x 108 
Load on high-pressure turbo-generator, kilow atts .. 1,600 1,385 1,085 
Load on low-pressure turbo-generator, kilowatts 5,000 6,415 3.45) 
Consumption of motor-driven pumps, kilowatts 150 150 130 
Useful kilowatts supplied, kilowatts . . 6,450 7,650 4,495 
Useful energy in calasien, calories 5-55 x 10° 6-47 = lof 3-78 10 
Efficiency of turbo-generators, per cent. 28-5 26-4 26-3 
Calories per kilogramme of steam leaving boilers, calories 792 794 792 
Calories supplied by boiler per kilogramme water, calories 621 614-5 633-4 
Calories supplied by high-pressure boilers, calories . 21-6 x 108 22-0 x 10¢ 15-5 x 108 
Weight of coal burnt per hour, kilogrammes 4,507 4,130 3,225 
Lower calorific value of coal, calories per kilogramme 6,440 6,900 6,458 
Calories supplied to high-pressure boilers, calories . . 29-0 10% 28-4 x 106 20-8 x 10¢ 
Overall thermal! efficiency of high pressure plant, per ce nt. 19-1 23-1 18-8 
Steam consumption per kilowatt-hour, kilogrammes 5-4 4-7 5-57 

0-708 0-540 0-735 


Taste III.— Operating Results for the Week ending May 15th, 1926. 
Monday. | Tuesday. Wednesday Thursday Friday. Saturday. 
(holiday ). 
Total daily output, kilowatt-hours ee eT ee 167,600 168,000 164,400 137,200 
Output.—Low-pressure plant, kilowatt- OS aE eee 97,100 104,200 102,000 50,500 100,000 100,800 
High-pressure plant, kilowatt-hours .. .. .. 64,600 63,400 66,000 64,490 36.400 
Average coal per kilowatt-hour, kilogramme 0-726 0-715 0-771 0-721 0-787 
Coal per kilowatt -hour.— Low-pressure plant, kilogramme. 0-840 0-860 0-860 1-033 0-822 0-875 
High-pressure plant, kilogramme 0-535 0-543 0-540 0-566 0-570 
Average calories per kilowatt-hour, calories oe oe 5,040 5,010 5,030 5,060 5,520 
Calories per kilowatt-hour.—Low-pressure plant, c salories .. 5,890 5,680 6,030 7,030 5,760 6,060 
High- gas a calories. . 3,760 3,810 3,790 3,885 4,010 
Difference in calories, calories ° ‘ ee 2,130 1,870 2,240 1,880 2,050 
Percentage difference in calories, per ce ont. “< «eo ce, as 36 33 37 32-5 33-8 
Average calorific value of coal, calories a. os wa ee 7,000 7,000 7,000 7,000 7,000 7,000 


will then be operated by steam generated at 800 Ib., 
after it has passed through one or other of the high- 
pressure turbines. 








PISTON RINGS FOR b AUSCSSEL ES. 


Tre British ain Standards Association has 
just issued revised editions of the following B.S. specifica- 
tions :—No. 5003, 1927, ‘“* Wide Type Concentric Piston 
Rings for Automobiles "’; No. 5004, 1927, “‘ Cast Iron 
Piston Ring Pots for Automobiles *’ ; and No. 5023, 1927, 
** Narrow Type Concentric Piston Rings for Automobiles.” 
The principal alterations made to the specifications are 
as follows :—The chemical composition of the piston ring 
pots has been modified to bring it into line with the current 
practice for automobile work. In the piston ring specifica- 
tions the minimum and maximum E, values of 13} x 10° 
and 154 x 10* Ib. per square inch respectively have been 
adopted in place of a minimum value of 12 x 10° lb. per 
square inch to correspond with present-day practice. 
Owing to certain misunderstandings which have occurred 
in connection with the use of the prevébus specification, 
the clause on the formule for cylinder wall pressure and 
maximum stress has been re-worded and amplified, and 
guidance is given as to the method of calculating the 
minimum and maximum wall pressures and the theoretical 
stresses in the rings. The table of dimensions has been 
enlarged to include both minimum and maximum cylinder 
wall. pressures, based on a nominal free gap of three and 
a half times the minimum thickness of the rings. 

Copies of these revised specifications may be obtained 
from the Publications Department, British Engineering 
Standards Association, 28, Victoria-street, London, 8.W. 1} 
price 2s. 2d. each post free. 








CANADA will this summer initiate experimentally her 
| first air mail service. It will be run between Rimouski, on 
the tower St. Lawrence, where liners take on pilots, and 
Montreal. 
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Railway Matters. Notes and Memoranda. 


Wuart is stated to be the world’s largest vacuum tube, 
constructed by the General Electric Company of America, 
has now, according to Nature, been in use in a radio station 
for several weeks. It is 7}ft. high and weighs 100 Ib. 

It is rated at 100 kilowatts, and is kept cool by a copper 
for the line between that station and Grantham and its jacket through which water is kept circulating. It takes 
There are 130 places on the telephone board. | the place of eight 20-kilowatt tubes, which were formerly 

}used. Two ounces of tungsten are used in the filament, 

| which is as thick as the lead in a lead pencil, and is 8ft. long. 


Tue up morning Scottish express by the Midland route 
was involved in a collision with a light engine at Sheffield 
on Saturday last. 

Tur London and North-Eastern opened on the 2nd 
inst. a traffic control office at King’s Cross, which operates 


branches. 
Tue Welland Railway, one of the oldest tines in Canada, 
a connecting link between Lake Ontario and Lake Erie, | as : . _- 
which was taken over by the Canadian National Railways, ACCORDING to Messrs. M. Park and B. 8. Eaton, the use 
has ceased to operate. The service has been taken over | of rubber bearings, with a helical groove to permit water 
by the electric lines of the Niagara St. Catharines and | lubrication, has proved a complete success in cases where 
: : they are exposed to grit. It appears that a particle of 
Toronto Railway. bees see , 
: grit, instead of grinding between two metallic surfaces, 
Iw view of the fact that the weekly traffic returns now | is rolled across the surface of the rubber bearing, which 
compare with the period of the coal stoppage, the railway | yields under its impact, until it reaches the groove and 
companies are giving the corresponding figures for the | the grit is removed by the iubricating water. The co- 
normal year of 1925, as well as those of a year ago. | efficient of friction between rubber and shaft, when a con- 
Whilst there have been coal stoppages in previous years, | stant water film is maintained, is said to be less than that 
e.q., in 1921, this is the first time such additional informa- | of an oiled babbitted bearing. Rubber bearings have been 
tion has been given. With the grouping of the companies | worked satisfactorily under pressures as high as 350 Ib. 
more matters of that kind can be arranged, and it, of per square inch, and at speeds as high as 5000 revolutions 
course, is to the railways’ benefit that it should be known per minute. 
how they suffered last year. | ‘ ? : _ : 

. Some experiments carried out at the University of 
Illinois on the embrittlement of boiler plates, showed that 
it was caused by the presence of sodium bicarbonate and 
a low concentration of the sulphate in the feed water. It 
was found, however, that increasing the concentration 
of sodium sulphate or carbonate in relation to that of the 
hydroxide retarded and eventually prevented the attack. 
This effect has been studied for several! years on an actual 
boiler, in which the feed-water was maintained with a ratio 
of sulphate to carbonate of 2 by neutralising about 70 per 


Ir was announced by Colonel Ashley, the Minister of 
Transport, in the House of Commons, on the 10th inst., 
that it was hoped that the “ appointed day " on which, | 
under the Railways Act, 1921, the new standard charges 
are to operate, will be January Ist next. Speaking subse- 
quently Mr. Gosling, Colonel Ashley's predecessor when 
the Labour Government was in power, congratulated the 
Minister on the volume of work which had been done by his 
department. It was, said Mr. Gosling, all the more satis- 


factory because most of it was real business and not | cent, of the alkalinity with sulphuric acid. After ten 
poritics. years of operation the boiler is in perfect condition, whereas 
AccorpinG to the recently published statistics for | @ similar plant working, apart from the water treatment, 


February last there was, when compared with February, | under identical conditions, was condemned after nine years. 
1926, a decrease of 8-6 per cent. in the number of pas- 
senger journeys and of 9-1 per cent. in the receipts from 
passengers. Passenger traffic receipts from all sources 
fell by 7-5 per cent., and there was a saving of only 0-3 per 
cent. in the passenger train mileage. The freight traffic 
results were less unsatisfactory. The tonnage had a de- 
crease of 1-6 per cent., but, mainly owing to the advance 
in rates from February Ist, the receipts were 4-7 per cent. 
higher. Freight train mileage rose by 0-3 per cent., but 
trains moved more slowly and the rate of movement fell 
from 432 net ton miles per engine hour to 407. 


In commenting on the explosion of a copper pipe, work- 
ing at a pressure of 175 atmospheres, connected with a 
small oxygen plant, Industrial Gases says :—‘‘Our own 
view based on the visible condition—a clear indication 
of high temperature—of the copper pipe at the time the 
explosion took place, is that some abnormal condition 
had occurred in the last stage of the compressor—such as 
sticky delivery valves—thereby superheating the air and 
lubricating oil during final compression. This air entering 
the copper pipe at such a temperature, possibly even with 
ignited oil vapours, would be bound, by heating up the 
pipe, seriously to lower its factor of safety which, according 
to all the evidence, was already too low. In the absence 
of any evidence to the contrary, we believe this explana- 
tion of the explosion to be the correct one, and we may 
add that we have met with similar cases more than once 
in our experience.” 


Tue idea that the London, Midland and Scottish Com- 
pany was laying down water troughs in Scotland, so that 
trains could run non-stop between Fuston and Glasgow, 
Edinburgh and other points in Scotland, is now being 
abandoned in favour of an anticipated non-stop between 
Euston and Carnforth. It is pointed out that such a 
journey would mean a run of 236 miles, as compared with 
the 326 miles of the Great Western between Paddington 
and North-road, Plymouth. We remark that were it 
only desired to exceed the Great Western run, it would 
suffice to go only to Lancaster—230 miles—and that 
Lancaster is a more important railway centre, has a 
modern station, and is the junction for Heysham. 


Accorpine to the Indian and Eastern Engineer the 
Committee, which was appointed to investigate the break- 
down of the dredger Sir George Lloyd, used for the Bombay 
reclamation work, was of the opinion that the governor 
gear failed to come into action so that the increasing revo- 
lutions of the engine were not checked. The finding of 
the Committee was that, for some unknown cause, the 
governor emergency gear did not come into operation, 
nor did the closing of the valve have the desired effect 
on the engine. As the accident occurred at four in the 
morning, it is possible that the engineer was not quite 
so alert as he might have been, and when the engine com- 
menced racing he lost his head. The Committee was satis- 
fied that the load was taken off the engine through the 
stopping of the suction pipe, though whether it was a 
complete or only partial choke it was unable to say. 
It exonerated all the staff from blame. 


In our Seven-Day Journal on February 4th it was men- 
tioned that Stroudley’s celebrated engine Gladstone was 
to be preserved. It was built at the Brighton Company's 
works, and was put into service in December, 1882, and, 
after forty-four years’ service, has been purchased by the 
Stephenson Locomotive Society, and repainted in the very 
distinetive yellow adopted by Mr. Stroudley. The inten- 
tion is to preserve it in the South Kensington Museum, 
but meanwhile it is to go to the Railway Museum at York. 
The engine has, during the last two weeks, been open to 
public inspection, and the money received from the sale 
of tickets is being given to the Railway Orphanage at 
Woking. Last Saturday it arrived at Waterloo for public 
view, and was drawn into the station by the Lord Nelson. 


Tue adverse effects of sodium-carbonate solutions on 
aluminium have, in Dr. Buschlinger’s opinion, recorded 
in the Chemical Trade Journal, been largely over-rated, 
and he points out that attack of the metal by a 5 per cent. 
soda solution can be entirely prevented by the addition 
to the solution of 0-05 per cent. of sodium silicate, there 
being probably formed an insoluble protective layer of 
aluminium silicate. Sodium bicarbonate does not attack 


Tue Board of Trade export tables for the first three 
months of the present year show the value of the railway 
material exported to have been as follows, the correspond. 
ing figures for 1926 and 1925 being added in brackets :- 





Locomotives, £274,309 (£1,193,197, £883,056); rails, | the purest aluminium, whilst potassium nitrate, either 
£359,187 (£586,927, £483,715); carriages, £619,074 | solid or in solution, is also without effect upon aluminum. 
(£556,696, £459,416); wagons, £528,323, (£984,975, For the distillation or other treatment of ceresine, crude 


£835,310); wheels and axles, £103,651 (£138,933, £172,661) ; 
tires and axles, £92,348 (£81,640, £120,523); chairs and 
metal sleepers, £125,179 (£268,050, £148,759); miscel- 
laneous permanent way, £331,190 (£301,588, £362,112); 
total permanent way, £1,083,727 (£1,444,375, £1,318,898). 
The weight of the rails exported was 40,787 tons (74,072 
tons, 50,095 tons), and of the chairs and metals sleepers, 
13,384 tons (27,107 tons, 11,729 tons). In March, 1927, 
locomotives to the value of £50,131 were shipped to 
the Argentine, and £44,053 to other countries in South 
America, whilst the shipment of rails in March included 
£44,378 for India, £32,360 to Portuguese East Africa, 
£21,673 to the Argentine, and £11,422 to South Africa. 


A RECENT issue of the Jron Trade Review describes and 
illustrates a method of making railway sleepers out of old 
flat-bottomed rails. The design involves the use of two 
pieces of rail for each sleeper. The rails used are those 
removed from the road-bed as worn and having no value 
except as serap. The two lengths are fastened together 
at each end by metal plates welded in position. The 
L-shaped fish-plates used in ordinary rail joints can be 
used for this purpose. When two rails are fastened to- 
gether in this manner, movement of the sleeper in any way 
in the ballast is eliminated. For fastening the track rails 
to the sleeper metal plates are welded to the sleeper and 
the track rail clamped to these with special devices which 
cannot slip out of place. A comparative estimate of costs 
made by the railway shows a total cost of $2-80 for the 
timber sleeper, while the total cost of making a sleeper 
of the type described is 60 cents (say, 2s. 6d.), and the 
scrap value of the rails is $2-50, making an overall cost of 
$3-10. Inasmuch as the scrap value can be realised out 


tar, asphalt, montan wax, &c., aluminium has proved of 
the utmost service, and the German writer points out that 
the metal has proved of quite exceptional utility in the 
treatment of transformer oils. It is well known that the 
viscosity of these oils is influenced adversely when they are 
brought into contact with heavy metals at even moderate 
| temperatures. This is due either to catalytic action of 
the heavy metal or to the presence of fine suspended par- 
ticles. With aluminium, however, no undesirable thicken- 
ing of the oil is experienced. 

THE rectifying action of crystal detectors, states a writer 
in the Wireless Worid, has been the subject of many theories 
and much speculation. At one time it was thought that 
the rectification was due to a thermal effect, and more 
recently an electronic theory has been put forward which 
accounts for many of the observed phenomena. The dis- 
tribution of sensitive and insensitive spots over the surface 
of a crystal, however, does not seem to obey any fixed 
law, and no theories have so far been advanced which 
satisfactorily account for the fact that good and bad spots 
are often found in close proximity. Some light is thrown 
on this problem, however, by the results of investigations 
by Messrs. A. Schleede and H. Buggisch of the chemical 
composition of galena. They have shown that small 
crystals of galena, chemically formed from lead and sulphur, 
are not of uniform chemical composition and that certain 
crystals contain more sulphur than is indicated by the 
chemical formula. It was found that crystals with the 
highest sensitivity as detectors contained an excess of 
sulphur. The logical conclusion is that minute crystals 
rich in sulphur constitute the sensitive spots in a galena 
erystai detector, and in this discovery also is to be found 
an explanation of the wide difference in quality between 
specimens of natural galena mined in different parts of the 

| world. 


of the rail when it is, later, discarded from service, the net 
cost of the metal sleeper is reduced to the cost of making, 
or 60 cents. 








Miscellanea. 


Aw electrical exhibition is to be held in Melbourne in 
September. 

Tue imports of electrical machinery into South Africa 
increased last year by £825,000 as compared with 1925. 

Ir is said that a seam of coal hae been found during 
the process of sinking a well at Radford Semele, near 
Leamington. 

Tue Calcutta and Bombay stations of the Indian Broad- 
casting Company will begin to work in August. These 
stations, which are equal in power to the London station, 
will cost about 1} lakhs of rupees each, including sites, 
buildings and apparatus. 


THE new company that has been formed for air trans- 
port between Tasmania and the Australian mainland 
proposes to purchase four amphibians, of British manu- 
facture, at an estimated cost of £12,000 each, and four 
spare engines at £1500 each. A further £2000 is allocated 
to machine and engine spares, making a total of £56,000. 


“Tue Story of the Electric Detonator ” is depicted in 
a new educational cinematograph film recently completed 
by the U.S. Bureau of Mines, in co-operation with one of 
the large explosive-manufacturing concerns in Ametica. 
The film shows in graphic detail the methods of manu- 
facture and use of this modern device for the firing of 
explosives. 


Ir is expected that work will be put in hand this year 
on a new turning basin, 1000ft. square, near the river 
entrance at East London, South Africa. It is anticipated 
that two years will be required to complete the work, when 
it is hoped that lighter work in the roadstead will cease. 
The Union-Castle Company has given an_ undertaking 
that if sufficient water in the harbour and a safe entrance 
is provided, the mail boats will be brought inside. 


Tse Finance Committee of the Burma Legislative 
Council has sanctioned the estimate of 34 lakhs of rupees 
for the remodelling of the Salin Canal system. The 
Committee has also approved the grant of financial assist - 
ance amounting to Rs. 3 lakhs to the Development Trust 
for the reclamation of the Singan Swamp at Athlone. A 
project for remodelling the Pyaungbya Branch Canal has 
been sanctioned and is expected to cost about Rs. 9 lakhs. 

Tue hydro-electric schemes undertaken by the Victorian 
State Electricity Commission are, according to the Industrial 
Australian, proceeding apace. The main channel work in 
connection with the Rubicon scheme is nearing comple- 
tion. Pipe tracks have been cleared and excavated down 
the face of the range, where the fall is 1500ft. The laving 
of the high-pressure pipes will begin shortly, as contracts 
have been let for the supply of £40,000 worth of steel 
piping. 

Srtx new shafts are being sunk in the coalfields of the 
Don Basin by the Soviet Union. These will open a new 
section to be called the New Don Basin. During the 
coming summer work will be started on nine more shafts. 
It is estimated that the fifteen shafts will yield, when 
completed, 6,500,000 tons of coal yearly. The output of 
coal from mines operated by the Donugol Trust in the 
Don Basin for February was 1,600,000 metric tons, an 
increase of 6-6 per cent. over January. 

Some minor adjustments in the wave lengths of Euro- 
pean broadcasting stations necessitated by recent experi- 
ence have been arranged—subject to the approval of 
the respective Governments—during the present week of 
conferences of the International Broadcasting Union 
(Union Internationale de Radiophonie) at Lausanne. The 
Council of the Union has also sanctioned a proposal of the 
Technical Commission for the establishment of a per- 
manent control post for nightly observations upon the 
technical behaviour of European stations. 


A scCHEME is under consideration for heating the whole 
of Reykiavik, the capital of Iceland, by water derived from 
subterranean hot springs. There are said to be twenty- 
nine voleanoes on the island, seven of them still active, 
including the world-famous Geyser, the water issuing 
from which has a temperature of 127 deg. Cent. at an 
accessible depth. There are other smaller sources with 
temperatures above 100 deg. The scheme proposed 
provides for collecting the hot water and conducting it in 
a pipe line to the capital, where it will still have a suffi- 
ciently high temperature to serve the desired purpose. 

Tue Hackney Electricity Committee has submitted a 
report to the Borough Council on extensions to the elec- 
tricity undertaking to be carried out during the periods 
1927-28 and 1929-30. For the period 1927-28 an ex- 
penditure of £131,400 is proposed, which would include 
the substitution of one 10,000-kilowatt turbo-alternator 
for the 5000-kilowatt set at present in use, and the insta!- 
lation of additional plant and equipment at six sub-stations. 
During 1929-30 extensions are recommended involving an 
estimated expenditure of £199,890. This would include 
further additions to existing and the erection of new sub- 
stations, and the laying of extra high-tension feeders. 
The Committee has recommended that application be 
made to the London and Home Counties Joint Electricity 
Authority and the Electricity Commissioners for sanction 
to the scheme and necessary loans. 


A JOINT-sSTOCK company is, according to the Iron and 
Coal Trades Review, to be formed in Central Germany, 
under the title of Braunkohlengas A.G. (Lignite Gas Com 
pany), with a share capital of 2,000,000 marks (£100,000) 
to study the problem of long-distance distribution of gas 
produced from lignite. It is of interest to note that the 
sole patent rights throughout the world for the manu- 
facture of gas from brown coals and lignite, suitable for 
long-distance transmission, are in British hands. They 
have been taken out by the Sensible Heat Distillation 
Company, and will be worked in Germany by the German 
branch of that company—the Continentale “L & N” 
Kohlendestillation A.G.—and in Australia by the Com- 
monwealth branch of the parent company. The Aus- 
tralian company will be known as the “L & N” Brown 
Coal, Ltd. It is proposed by the new system to produce 
the gas in the centre of some industrial district, as close 
to the pithead as possible, and to pipe it for light, heat and 
power purposes over a radius up to 90 miles, 
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AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS AIRES.—Mrrone.t’s Boox Srore, 576, Cangallo. 


CHINA,—Ketty anp Watsn, Limited, Shanghai and Hong 
Kong. 

EGYPT.—Camo Express Acency, near Shepheard’s Hotel, 
Cairo. 


FRANCE.—Boyveau anv CHEVILLET, Rue de la Banque, Paris, 
CHAPELOT AND Cre., 136, Bid. St. Germain, Paris. 
GERMANY.—Frirz Renarvs, Blumenthalstrasse, 10, Cologne. 
BELGIUM.—W. H. Smrrs anv Sow, 78/80, Rue du Marché-aux- 

Herbes, Bruxelles, and 44, Rue Joseph II., Ostend, 
INDIA.—A. I. Comspripee anv Co., Bombay ; THACKER AND 
Co., Limited, Bombay ; THACKER, Srrmnk anv Co., 
Calcutta. 


ITALY.—Macuion1 anp Sreini, 307, Corso, Rome; Frater. 
Treves, Corso Umbarto 1, 174, Rome; FRarTe.i 
Bocca, Rome; Utrico Hozrti, Milan. 

TAPAN.—Manrvuzen Co., Tokyo and Yokohama. 


AFRICA.—Wsa. Dawson anv Sons, Limited, 7, Sea-street 
(Box 49), Capetown. 

C. Juta anp Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA.—Gorpow anv GorTcs, 

Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawsoxw, Wa., anp Sons, Limited, 87, Queen- 
street East, Toronto. 

Gorpon anv Gorcn, Limited, 132, Bay-street, Toronto. 
MonTREAL News Co., 386—388, St. James-street, Montreal. 
Toroxto News Co., 42, Yonge-street, Toronto, 

CEYLON.—WusayartTna anv Co., Colombo. 

JAMAICA.—Epvucationat Surriy Co., Kingston, 

NEW ZEALAND.—Gorpon anp Gorcn, Limited, Wellington 
and Christchurch; Uprron anp Co., Auckland; J. 
Witsown Craltc anp Co., Napier. 

STRAITS SETTLEMENTS.—Ketty anp Wats, 
Singapore. 

UNITED STATES OF AMERICA.—Inrernationat 
Co., 83 and 85, Duane-street, New York ; 
TION News Co., 


Limited, Melbourne, 


Limited, 
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The Armament of Capital Ships. 


Upon the completion of the Nelson and Rodney 
this year three full years must elapse before the 
keel of another capital ship can be laid in this 
country or elsewhere. The “naval holiday 
which the Washington Treaty inaugurated is to 
be observed until the end of 1930, and there is no 
reason to anticipate a denunciation of the compact 
in the interval. Under these circumstances the 
future development of the capital ship may not 
appear to be a question of urgent importance. 
Nevertheless, it is undoubtedly receiving attention 
by the leading admiralties of the world. From 
statements in the American Press, the United 
States naval authorities have already begun to 
prepare tentative designs for the two battleships 
which they propose to lay down in 1931, while a 
recent announcement by the Minister of Marine 
at Tokyo indicates that Japan considers the re- 
placement of her older capital ships to be essential 
for her security. We may also be assured that our 
own Department of Naval Construction will be 
found ready with its plans when the time comes to 
build those successors to the “ Nelson” class to 
which Admiral Chatfield referred on the occasion 
of a recent warship launching. Even on the Con- 
tinent, where the great ship has been under a 
cloud for some time past, there are signs of a 
reviving interest in this type of vessel. Neither 
in France nor in Italy is naval opinion unanimous 
in regarding the battleship as an anachronism. 
Confidence in the powers of the submarine and 
the aeroplane seems to be waning, possibly as the 
result of experience at manceuvres, which may have 
shown the capital ship to be less vulnerable to 
these weapons and more formidable in itself, than 
had been supposed. Or it may be that the views of 
continental naval students have been modified by 
their researches into the ample store of war data 
which is now available. Be that as it may, so long 
as the capital ship remains standardised at 35,000 
tons, only the very wealthiest States can afford 
to build such vessels. But were the limit of dis- 
placement as fixed at the Washington Conference 
to be drastically reduced, it is more than possible 
that capital units would be incorporated in the 
building programmes of countries which, since the 
war, have built only light craft. There is, indeed, 
some reason to believe that smaller ships will be 
advocated at the forthcoming conference at Geneva. 
It is unofficially reported that Great Britain will 
suggest a limit of 20,000 tons for future vessels, and 
that Japan will second the proposal. Such a 
reduction in displacement, provided it were 
universally accepted, would involve no loss of 
relative naval strength in any quarter, but, on the 








other hand, the cost of battleship construction would 
be sensibly diminished. It remains to be seen 
whether this proposal will, in fact, be sponsored 
by the British Government. 


In the meantime, the question of fighting power 
in proportion to total displacement forms the theme 
of a thoughtful paper in the May issue of the 
Marine Rundschau from the pen of Commander G. 
Paschen. This officer is exceptionally well qualified 
to discuss the subject, for it was he who directed 
the fire of the German battle-cruiser Liitzow at 
Jutland, from which action all the most valuable 
data relating to heavy artillery tactics in modern 
naval warfare have been derived. The Liitzow, 
together with the Derfflinger, Seydlitz and other 
consorts of the German First Scouting Group, 
maintained on that occasion a fire the rapidity and 
accuracy of which was attested by its results, and 
to which the British commanders have paid un- 
grudging tribute. Commander Paschen’s views 
on naval gunnery are thus entitled to careful con- 
sideration. They are, no doubt, highly unorthodox. 
Briefly, his contention is that the modern capital 
ship is overloaded with superfluous guns. The 
‘Nelson ”’ class, for example, mounts nine 16in. 
guns, and no other capital ship of post-war design 
carries less than eight of these weapons. American 
battleships under construction before the Washing- 
ton Conference were to have mounted no less than 
twelve guns of this calibre, while contemporary 
Japanese ships were designed for ten. Commander 
Paschen maintains, however, that all require- 
ments would be met by an armament of four big 
guns housed in twin turrets, so disposed as to 
cover the greatest possible arc of fire. His objec- 
tions to a larger number of guns are severely prac- 
tical. At the Battle of Jutland, both fleets engaged 
in salvo firing by the same method, namely, by 
discharging alternate salvos from the right-hand 
and left-hand gun in each of the turrets. Thus 
ships with four turrets fired four projectiles at 
each salvo, and as a rule the second salvo was not 
fired until the splash of the first had been observed 
and reported. Consequently, the interval between 
salvos was determined by the time of flight, which 
at the ranges prevailing in this action varied from 
25 to 30 seconds. Now even with the mountings 
in use at the date of Jutland, it proved quite easy 
to re-load the guns in this space of time, so that, 
had it been necessary, the guns from which the first 
salvo was fired would have been ready to deliver 
the second immediately after receiving the 
“ spotter’s report. In a sense therefore four of 
the Liitzow’s eight guns were superfluous when she 
was engaging a single opponent, since the same 
rate and volume of fire could have been maintained 
with only half of her actual armament. The firing 
of full salvos, that is to say, the simultaneous dis- 
charge of all eight guns, was inadmissible for two 
reasons, first, on account of the tremendous stress 
to which the structure of the ship would have been 
subjected, and, secondly, because the splash of so 
many projectiles would have obscured the target 
for an appreciable interval, and thus caused a 
serious delay in correcting the range. On these 
grounds therefore Commander Paschen strongly 
urges the restriction of the heavy armament of 
future battleships to four guns. He is all in favour 
of larg@.calibres, the ballistic advantages of which 
are, indeed, almost too obvious to need demonstra- 
tion. Taking two guns, one of 12in. and tke other 
of 16in. calibre, with a uniform initial velocity of 
850 metre-seconds and a muzzle energy of 15,100 
and 35,536 metre-tons respectively, it has been 
found that at the end of a flight of 14,000 m. the 
velocity of the 12in. projectile has fallen to 520 
metre-seconds and the energy to 5651 metre-tons, 
the corresponding figures for the l6in. shell being 
618 metre-seconds and 18,834 metre-tons. The 
energy of the lighter projectile therefore declines 
by 62-6 per cent., that of the heavier only by 
47 per cent. 

While Commander Paschen has presented a 
strong case for reducing the number of guns, we 
are not sure that it is wholly convincing. In our 
judgment, he does not make sufficient allowance 
for the risk of turret casualties in action, a risk 
which war experience showed to be extraordinarily 
great. In the Battle of Jutland disabling hits on 
gun turrets occurred with alarming frequency. 
The Lion had one of her four turrets knocked out 
at an early stage of the action ; the Princess Royal 
suffered in the same way. On the German side, 
the Derfflinger had two turrets permanently dis- 
abled in rapid succession ; of the ten big guns in 
the Seydlitz, four, if not six, were silenced before 
the end of the battle, and at one period all the eight 
guns of the Von der Tann were out of action through 
hits or mechanical defects—a fact revealed for 








554 


THE ENGINEER 





May 20, 1927 








the first time in the German official history of 
Jutland. In view of these experiences, it would 
appear to be a very dubious policy to limit the 
armament of a ship to four guns in twin turrets, 
since two direct hits might suffice to put her whole 
main battery out of commission. True, by reduc- 
ing the number of turrets it is possible to give the 
remaining gun positions improved armour pro- 
tection, as has been done in the “ Nelson ”’ class, 
but there still remains the danger of the turret 
being disabled by some derangement of the train- 
ing mechanism through an outside hit. A turret 
that is absolutely proof against heavy shell fire 
has yet to be designed, and until the main armament 
of a battleship can be rendered much less vulner- 
able than is now the case we do not think the 
number of guns could be safely reduced to less than 
eight. On the other hand, Commander Paschen’s 
recommendations will gain in importance if the 
displacement of future battleships is restricted by 
international agreement to 20,000 tons. In that 
event, it will become necessary to reduce either 
the number or the calibre of the guns, and expert 
opinion would probably favour the former alterna- 
tive, in spite of the increased risk of disablement to 
which we have referred. A demand will then be 
raised for greater rapidity of fire, a problem with 
which ordnance engineers are prepared to grapple 
when the need arises. It is no secret that in certain 
warships built in this country for foreign Govern- 
ments during the pre-war period, the main arma- 
ment was equipped for a higher rate of fire than was 
deemed necessary in his Majesty’s ships. Inci- 
dentally, the advantages of super-rapid loading 
were emphasised by Major L. Fea, of the Italian 
naval service, in a paper read before the Institution 
of Naval Architects at the summer meetings in 
1922. That officer’s conclusions were closely in 
line with those reached by Commander Paschen. 
If, said Major Fea, it were practicable to reduce the 
speed of loading of all guns below the period of the 
complete rolling of the ship, or, better still, below 
the half period of rolling, the number of guns 
could then be reduced to correspond with the 
minimum number of projectiles necessary for each 
salvo. The number of heavy guns in each ship 
could thus be reduced by about one-half, without 
in any- way impairing the offensive power of the 
vessel. ‘‘ Therefore,” it was added, “ there would 
seem to be a possible way of. reducing the dis- 
placement of battleships in the near future by 
building ‘super-rapid’ gun mountings, which 
would require only 10 seconds between each shot, 
and possibly even less. Although to-day this 
seems rather difficult to attain, it does not seem 
altogether impossible. The foregoing con- 
siderations, which for the moment are of academic 
interest, are likely to assume a very practical im- 
portance if the dimensions of battleships are to be 
further circumscribed by diplomatic action. 


The Idea of Power for Nothing. 


WHEN low-pressure steam is required for heating 
or process work, and there is simultaneously a 
demand for power, the economy of using the same 
steam for power and heat has long been recognised 
In the typical case, the steam is generated at a 
reasonably high pressure, and after being made 
to do work in the turbine or engine, it is exhausted 
at a comparatively low pressure into the heating 
system. When such a duplication of the duty of 
the steam is provided for, it is not uncommon for 
the claim to be made that the power is being 
obtained “ practically for nothing.’ Sometimes, 
indeed, the word “ practically” is omitted, and 
even when it is used, it is often merely a recogni- 
tion of the fact that little more héat is required to 
generate a pound of steam at a high pressure than 
at alow one. Reference to steam tables will show 
how small this difference is. Steam can be gene- 
rated at 200]b. pressure for an expenditure of 
heat less than 5 per cent. greater than that required 
to generate it at atmospheric pressure. It is no 
doubt this fact which is largely responsible for the 
idea that the work obtained from the steam before 
it is passed into the heating system is obtained for 
the consumption of an insignificant extra quantity 
of coal. The fallacy of such reasoning, however, 
should be obvious. A pound of high-pressure 
steam, after doing work in a turbine and exhausting 
at atmospheric pressure, is not at all the same thing 
as a pound of live steam at atmospheric pressure. 
It is not, in fact, a pound of steam at all, but a 
pound of a mixture of steam and water. If, in 
its original state it was dry steam at 200 lb. pres- 
sure, adiabatic expansion to atmospheric pressure 
would turn 14 per cent. of it into water, so that 


system. For an equal amount of heating, therefore, 
the boiler would have to supply about one-sixth 
more high-pressure steam to be used for heating 
at second-hand, than low-pressure steam to be 
used for heating directly. The power developed 
by the steam in the first case has therefore not been 
obtained for nothing. There is no way of juggling 
with methods or figures which will get over the 
fact that for every horse-power hour of work 
produced, 2545 B.Th.U. must go out of existence. 
These units have to be provided by the fuel, in 
addition to the quantity of heat which has to be 
rejected at a low temperature in accordance with the 
exigencies of the cycle. The events which occur 
under ordinary circumstances in a combined power 
and heating plant are easily demonstrated by a 
little arithmetic. If the steam is generated at 
200 Ib. absolute pressure from water at 60 deg. 
Fah., every pound of steam leaving the boiler 
will carry with it 1177-4 B.Th.U., which have to 
be provided by the fuel. If this steam is expanded 
down to atmospheric pressure in a perfect engine, 
it will give up 191-4 B.Th.U. of this heat, or 
0-075 horse-power hour, in the form of mechanical 
work, and carry away 986-0 B.Th.U. with it when 
it leaves the cylinder. This exhaust steam will be 
very wet, and assuming the water of condensation 
to be drained away, there will only be 0-86 lb. 
of dry steam at atmospheric pressure for use in 
the heating pipes. The condensation of this steam 
will give up 834-8 B.Th.U. as heat. To deliver 
that amount of heat by means of live steam at 
atmospheric pressure, the furnace would have to 
provide 965-5 B.Th.U., so that the 191-4 B.Th.U. 
of useful work has been obtained for an expendi- 
ture of 211-9 B.Th.U. in the form of fuel. By 
making other assumptions as to the temperature 
of the feed water and of the drains from the heating 
system, the figures would, of course, be slightly 
altered ; but, in any event, they are sufficient to 
show that the mechanical work has been obtained 
for a very advantageous fuel consumption. The 
thermal efficieney of the process, as assumed, is 
indeed over 90 per cent., and an efficiency of 100 
per cent. would have been theoretically obtained 
if all drains were assumed to be returned to the 
boiler at 212 deg. Fah. But even an efficiency of 
100 per cent. would not imply that power was 
being obtained for nothing. 


There is a close analogy between the principle 
of adding an extra high-pressure steam plant to an 
existing power station, and that of taking power 
from steam before it is used for heating purposes. 
The power from the high-pressure steam is not 
obtained “‘ for nothing ”’ in one case more than in 
the other, though in both it is very economically 
produced. Theoretically, the extra power ob- 
tained by “‘ compounding ” the station is obtained 
for an expenditure of exactly its equivalent in 
heat, whereas nothing like this result is possible 
as regards the rest of the power. The overall 
efficiency of the station is thus materially raised 
by the addition of extra high-pressure plant. How 
much is theoretically possible in this direction, 
even without reheating the steam before it enters 
the low-pressure turbines, is easily shown. We 
will suppose an existing plant to work with steam 
at 2801b. absolute pressure and a temperature 
of 500 deg. Fah., and to exhaust into a vacuum of 
29in.; the machinery will be assumed to be perfect 
and the Rankine cycle of operations to be followed. 
In such a plant, for every pound of steam used, the 
furnace would have to supply 1218-4 B.Th.U., of 
which 413-57 B.Th.U., or 33-9 per cent., could be 
turned into useful work. If a high-pressure boiler 
and turbine were added, working with steam at 
850 lb. pressure and a temperature of 780 deg. 
Fah., the turbine could be designed, theoretically, 
to produce exhaust steam at exactly the same 
pressure and superheat as the live steam from the 
original low-pressure boilers. Hence, by the addi- 
tion of such a high-pressure plant, the station 
would be perfectly compounded. To generate a 
pound of high-pressure steam, the furnaces would 
have to deliver 1345-2 — 1218-4, or 126-8 B.Th.U. 
more heat than required to produce a pound of low- 
pressure steam. The high-pressure steam would, 
however, have 540-37 — 413-57, or 126-8 B.Th.U. 
more available energy per pound than the low- 
pressure steam. Hence the whole of the additional 
heat supplied by reason of the compounding can 
theoretically be turned into useful work, whereas 
only 33-9 per cent. of the heat employed in making 
the low-pressure steam can be so employed. The 
overall efficiency of the plant would be raised from 
33-9 to 40-1 per cent. by compounding, and the 
steam theoretically required per kilowatt-hour. 
would be reduced from 8-25 lb. to 6-3 Ib. Regarded 





only 0-86 lb. would pass on as steam to the heating 





in another way, for the same amount of heat in 





the fuel, the power produced is increased by over 
18 per cent. It is misleading, however, to regard 
this result as implying the production of power for 
nothing. Every kilowatt-hour has to be paid for 
by the expenditure of 3412 B.Th.U, What really 
happens is that the efficiency of the whole station 
is increased by an increase in the “‘ mean effective 
temperature "’ of the heat cycle, and the heat 
units on an average will therefore do more work. 
The heat per pound of steam which is uselessly, 
though necessarily, carried away by the circulating 
water, is not altered by generating the steam at a 
higher pressure and temperature. The additional 
heat units put into it by this process are therefore 
all available for work, and can theoretically be 
converted into work with an efficiency of 100 per 
cent. 

Although there is no question of getting some- 
thing for nothing in the thermodynamic sense, by 
combining a power plant with a heating plant, or 
by adding high-pressure turbines to an existing 
low-pressure installation, the saving of fuel con- 
sequent upon such combinations may be very 
important. The economy is most striking in the 
former case, and it is not too much to say that in 
any factory in which power and heat are both 
necessary there are the strongest financial motives 
for studying the advantages of a combined plant. 
The gains to be made in power station economy by 
the addition of an extra high-pressure steam plant 
are not so great, but they are sufficient to attract 
the attention of many of the most progressive 
engineers. On the Continent turbines working at 
800 lb. per square inch are being employed to 
reduce the extra high-pressure steam to the pres- 
sure of 300 lb. per square inch which exists in the 
ordinary mains of the station. The plant is 
running compounded, and the working results are 
held to justify completely the change which has 
been made. In England we shall soon have Mr. 
Roles’ plant at work at Bradford, where a 200 lb. 
station is being compounded by the addition of a 
high-pressure section working at 1100 Ib. It is not 
unlikely that many existing stations, working at 
pressures of the order of 200 lb. per square inch, 
will be developed along similar lines in the future, 
provided that their present equipment is good 
enough to be worth retaining. There is an analogy 
between the compounding of power stations and 
the ‘McNaughting” of the old low-pressure 
beam engines by the addition of a high-pressure 
cylinder—a practice which gave a new lease of 
life to engines which otherwise could no longer 
justify their existence. What the high-pressure 
of the future will be, no one can yet say, but the 
struggle for economy is leading engineers far 
beyond the pressures of yesterday, and if the use 
of very high-pressure steam for compounding exist- 
ing plants does not give “ power for nothing,”’ it 
will, at any rate, give extra power very economically 
and so raise the general efficiency of the stations 
by the simplest, if not the only, means open to the 
engineer. 
The French Transatiantic Flights. 

THE disappearance of Captain Nungesser and 
his companion, Captain Coli, after leaving the 
French coast on an attempted flight to New York, 
following so closely upon the similar tragic fate 
of Captain de Saint-Roman and his navigator 
and mechanic in endeavouring to cross the South 
Atlantic from the African coast to Brazil, brings 
home forcibly the dangers of undertaking feats 
under conditions which leave only the barest 
chance of success. In both cases the attempts 
were extremely hazardous, depending, as they did, 
upon speed and upon a total absence of mechanical 
troubles which might matter little to land aero- 
planes but which might readily be fatal to machines 
that fail to keep the air in trans-oceanic flight. The 
machine flown by Captain de Saint-Roman was of 
a type employed on long-distance continental 
routes, but because of the quantity of fuel that had 
to be carried the aeroplane was so heavily laden 
that it could only take off by the sacrifice of the 
floats and, for that reason, the French authorities 
prohibited the flight, which fact, however, did not 
prevent Saint-Roman from starting. In the case 
of Nungesser the machine was scarcely more suit- 
able for a Transatlantic flight. It was a seaplane 
in the sense that the body had a certain buoyancy 
which would enable it to remain on the water in a 
calm sea, but it was so heavily laden that there 
was scarcely any margin for buoyancy except after 
more than one-half of the fuel had been consumea. 
Both the machine and the engine were of a new 
design. The weight, without fuel and load, was 





4200 Ib., and the weight of petrol carried was 
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6173 lb., the total being 10,945 1b. Only 66 Ib. 
could be allowed for food and safety appliances. 
A wireless transmitting apparatus had to be sacri- 
ficed. The carrying surface of the machine was 
662 square feet. The engine, designed by a well- 
known motor engineer, developed 492  horse- 
power and drove a geared-down propeller having a 
diameter of 11ft. 6in. While the courage of men 
who embark upon these venturesome enterprises 
must be admired, it has to be admitted that there 
can be no practical utility in flights in which every 
possibility of mischance has to be ignored. The 
airmen disappear without aviation being any the 
better for their sacrifice. 








Report on London Waters. 


We have recently received a copy of Sir Alexander 
Houston’s Twenty-first Annual Report to the Metro- 
politan Water Board. It deals with “The Results 
of the Chemical and Bacteriological Examination of 
the London Waters for the Twelve Months ended 
December 31st, 1926.”’ 

As is usual with everything that comes from Sir 
Alexander's pen, the present report is a most instruc- 
tive document. In his Twentieth Report, it will be 
remembered, he included a delightful history of the 
New River undertaking ; this year’s volume contains 
a discussion, on somewhat similar lines, of the wells 
in Kent that are within the Board’s sphere ofopera- 
tions. The discussion takes the form of descriptions 
of the two visits, or “rounds,” as they are called, 
which are ordinarily paid monthly to the various wells 
in order to collect samples of water for analysis. The 
same method as was used in the last report is employed 
also in the present instance. Sir Alexander traces 
the route or routes followed, and keeps up a running 
commentary regarding the districts traversed and the 
historic associations with which they are connected. 
While still among bricks and mortar, he succeeds in 
making even the most workaday streets alive with 
interest ; and when the open country is reached, he 
tells in that inimitable prose of his—-which, at times, 
comes very near being verse—of the beauties of those 
parts of the county of Kent that are traversed. 
There would seem to be no happening of note which 
has taken place in those portions of the Garden of 
England that escapes mention; no man or woman 
of note of the past or the present to whom reference 
is not made. There is, too, a series of photographic 
pictures to illustrate the text, and many of the views 
are artistic gems. 

We should much like to review at greater length this 
charming piece of writing ; but we must refrain, for, 
truth to tell, there is hardly a word of engineering 
import, from end to end of it, and we must turn to 
the more technical sections of the report. 


Section I.—-CHLORINATION OF THAMES WATER. 


The first subject dealt with is the chlorination of 
Thames water. The total volume of water dealt with 
daily is about 76 million gallons, and whereas in 
1925 the results were good, those achieved in 1926 
are described as being “still better.” Since 1916 
some two million people have—with intermissions 
due to floods during which the water is drawn from 
reservoirs—been supplied with chlorinated Thames 
water, with only one solitary complaint as regards 
taste. The complaint in question occurred about 
November 3rd last year, when there was a slight wave 
of taste of short duration in the Golders Green and 
Hendon areas. On inquiry, the “taste” was traced to 
the cleaning out, under emergency conditions, of a tank 
at Kempton Park works, and, as Sir Alexander 
remarks, the circumstance bore so accidental a rela- 
tion to the chlorination treatment that it may be dis- 
regarded as evidence of a temporary failure to produce 
tasteless water. 

During the year 25,000 million gallons of water 
were treated with 44-61 and 22-02 tons of bleach 
and liquid chlorine respectively. The average dose 
applied, stated in terms of available chlorine, was 
0-35 part per million gallons, and the average cost 
of chemicals per million gallons treated worked out 
at ls. 0-2d. The net saving during the year, which 
was due to reduced pumping, was estimated at 
£13,596, the saving in coal having been at the rate of 
26 tons per day, or nearly 9500 tons per annum. Prior 
to the adoption of chlorination in 1916 the standard of 
the Staines stored water was always good; only 
41-2 per cent. of the samples contained B. coli in 
10 c.c. The corresponding figure for the year 1926 
was still better, namely, 28-0 per cent., as the result 
of chorination of raw river water. 

New RIver 


LI.—-CHLORINATION 


WATER. 


SECTION OF 


As contrasted with the treatment of the Thames 
water, which is only carried out between floods, the 
New River water is treated during floods, and treat- 
ment is consequently very largely confined to the 
months before and after the beginning of a new year. 
The full account of the treatment during the winter 
season 1926-27 is held over until the 1927 Report 


comes to be written, but it is briefly described as 
having been ‘“ most successful.” Although mostly 
confined to the winter months, however, there are 
occasionally periods of flood during the spring and 
summer when chlorination is resorted to. There was 
one such period in 1926, namely, from April 27th 
to May 3rd, when the New River was turbid owing 
to heavy rainfall. There was a second period—from 
June 18th to July 24th—-when chlorine treatment was 
employed, but in that case it was not because of 
turbidity ; it was in order to see whether chlorination 
could be undertaken successfully—bacteriologically 
and as regards absence of taste—during the warm 
months of the year, and to observe the effect of adding 
ammonia as well. It was also hoped that the treat- 
ment might tend to keep the algal and other growths 
in check. 

The dose of chlorine employed was 0-33 part per 
million gallons, except from July Ist to 3rd, when it 
was 0-5 part. The dosé of ammonia used was 0-2 part 
per million, expressed as nitrogen. Permanganate of 
potassium in the proportion of 0-2 part per million, 
was also added from July 3rd to 5th, Before treat- 
ment was begun the raw New River water contained 
B. coli in 1 c.c. of water in 59-2 per cent. of the samples 
examined. After chlorination at Wood Green the 
corresponding figure for 10 c.c. of water was 2-4 per 
cent. In other words, there were fewer “‘ positives ” 
in the treated water, even when ten times as much 
water was used for cultural purposes. 

During the periods of treatment which extended 
to forty-two days, 1670 million gallons of water were 
treated at a total cost of just under £167, or at an 
average cost of 2s. per million gallons. The actual 
quantities of chemicals used were :—Chlorine, 2-47 
tons; permanganate, 0-26 tons; and ammonia 
salts, 5-65 tons. 


Section III.—-PRE-FILTRATION WATERS. 


The careful examination of the outlet waters from 
the East London, Staines, Chelsea, and Lambeth 
storage reservoirs has been carried on uninterruptedly 
since 1907. The idea underlying the examination of 
these pre-filtration waters, as they are termed, is 
that, if they can be pronounced to be epidemiologically 
“ safe,” the perfect working ot the filtration process 
becomes almost of secondary importance, except from 
the point of view of producing a physically attractive 
product. Sir Alexander remarks that he rather feels 
that the pulse of the Metropolitan water supply is 
the condition of these pre-filtration waters, and that, 
holding that view, he has not scrupled to modify the 
work of water examination so as to obtain the kind 
of information required. He admits, in fact, that this 
investigation into the pre-filtration waters necessarily 
meant—presumably by reason of limitation of staff, 
&c.—some curtailment of the number of samples of 
the water finally passing into supply to be examined, 
but he maintains that the gain in other directions far 
more than compensated for that disadvantage. 

In an earlier Report Sir Alexander suggested that 
Londoners were really drinking lake water, though it 
was true, he said, that the forty-eight lakes were 
artificial and were called storage reservoirs, and, 
further, that they were ied from sources which were 
not free from considerable criticism. ‘“‘ Nevertheless,” 
he now says, “if the hand of man had played no part 
in their construction, and if, instead of being separated, 
they had been united to form one vast sheet of water, 
covering nearly 2000 acres and holding nearly 13,000 
million gallons, the impression of security thus 
created would have been of a very. material kind,” 
and he suggests that such a feeling of safety is not 
misplaced under existing conditions, as the policy 
of the Water Board is definitely in favour of the 
equalisation of storage, so far as it is reasonably 
practicable. 

In considering the pre-filtration results, two things 
should, he continues, be borne in mind—(a) the 
actual results, and (6) the inferences to be drawn from 
them. Both points are important, but the latter 
may be of extreme significance. For example, there 
are certain changes which occur in water consequent 
upon storage which, in his opinion, clearly indicate 
** safety.”’ One method of showing how much better 
stored waters are, is to take some of the positive 
B. coli percentages in the raw waters and contrast 
them with the relative volumes of stored water 
yielding somewhat similar percentages. For example, 
the raw Thames water contained B. coli in 34-6 per 
cent. of the samples in 0-1 c.c.—or less. ‘* Now,” 
he concludes, “‘ as the Lambeth-Molesey-stored water 
contained B. coli in 100 c.c. in only 30-5 per cent. of 
the samples, it may be said that, on this basis, the 
Molesey stored water was improved over 1000 times.” 

Section IV.—-Barn Etms EXPERIMENTS. 

The Barn Elms experiments were carried out with 
one filter bed altered so that the rate of filtration 
through it might be considerably increased, the water 
passed through it being stored water which had pre- 
viously been treated in rapid filters at the rate of 
134 gallons per square foot per hour. The chief 
questions it was sought to answer were, how would 
the filter bed behave when working under these 
conditions as regarded the following points :— 

(1) Would the filtrate from it compare favourably 
or unfavourably with the filtered waters generally, as 








judged physically, chemically and bacteriologically ? 





(2) Would there be an increase or a decrease in the 
** number of million gallons filtered per acre cleaned "’ ? 
and 

(3) Would there be any evidence of a gradual but 
progressive blocking of the interior of the filter, result- 
ing in “the number of million gallons filtered per 
acre cleaned *’ becoming less and less as time went on ? 

With regard to the last question, it is pointed out 
that an adverse verdict would mean that practically 
the whole bed would have to be turned over and 
cleaned periodically, as indeed is the custorn at some 
of the works of the Board. 

It is difficult, Sir Alexander remarks, to over- 
estimate the importance of these three factors. The 
first is largely a health question, but the second and 
third might spell economic success or failure. 

We cannot spare space to follow in detail a descrip- 
tion of these experiments, but can only give the 
answers to the questions as they appear in the 
report with the following introduction :—*‘ In con- 
clusion, it would seem as the result of sixteen months’ 
experience that the following results can be obtained, 
assuming comparable conditions,* by the methods 
employed at Barn Elms ” :— 

(1) A final product practically as good as that 
resulting from the ordinary slow sand filtration 
process ; . 

(2) Freedom from algal troubles, the primary filters 
doing all the heavy work and being cleaned seldom 
or often, with great ease, according to the current 
condition of the pre-filtration water ; and 

(3) A much greater output of water—three to 
four times—per acre of filtration area, allowing for the 
space covered by the primary filters, per unit of time, 
and, so far as the final filtration process is concerned, 
not decreasing proportionately the time between 
successive cleanings. 


Section V.—-WaLTon Works. 


The Walton Works, where rapid filtration followed 
by slow sand filtration and chlorination are employed, 
were fully described in our issues of July 30th and 
August 6th and 13th last. They were formally put 
to work in July, 1926, and were in full running order 
by October 5th. Apart from some necessary inter- 
missions, they have been in use ever since. With 
regard to them the report states that some consider- 
able time must elapse before useful conclusions can 
be drawn, and then continues :—‘“‘ The rapid filters 
have laboured under the disadvantage that the 
reservoir water has been so good as regards absence 
of growths that no ‘ holding skin’ has developed to 
keep back the bacteria, as is shown by the very long 
‘run’ between successive ‘cleanings,’ and it is 
possible that the Walton stored water, unlike the 
Barn Elms stored water, requires the use for ‘ film- 
ing’ purposes, habitually or occasionally, of a coagu- 
lant. However this may be, the results so far have 
not been good. Much the same is true as regards the 
secondary slow sand filters; they seem so far to have 
failed to form an adequate protective film, behaving, 
indeed, as if they were mere strainers. 

“Tt takes, however, a new works a long time to 
settle down, and it is hoped that by next year the 
tale will be different. The wisdom of installing chlori- 
nation plants and operating them at the outset has 
been very apparent in this case. The consumer has 
suffered in no way ; 89 per cent. of the samples after 
chlorination have contained no B. coli in 100 c.c., 
and, indeed, the result would probably have been the 
full 100 per cent. if, on rare occasions, circumstances 
had not arisen which interfered temporarily with the 
absolute perfection of the process.” 


CONCLUSION. 


The remainder of the Report can be summarised 
briefly. Section VI. discusses ‘‘ Resistance to Filtra- 
tion and Microscopical Appearances of the Pre- 
filtration Waters.”” In Section VII. are given some 
meterological notes regarding the year 1926. Section 
VIII. is devoted to a consideration of “ Non-sporing 
Aerobic ‘ Lactose-Negative’ Microbes"’; while in 
Section IX. there are a few notes regarding “‘ Iodine, 
Goitre and Water Supply,” and Section X. treats of a 
number of miscellaneous subjects. 

The Report, as have been all its forerunners, is 
clearly and tersely written, and it is plentifully sup- 
plied with tables containing a vast quantity of useful 
data, which lack of space has prevented us even from 
summarising. 








Gas welding has been most commonly employed for 
chromium alloys, and it is usually done with a reducing 
flame, that is, with an excess of acetylene. Such a flame 
makes welding much easier for these particular alloys, 
but it has the disadvantage of introducing carbon into 
the weld, resulting in hardness, lack of ductility and diffi- 
culty in machining. The remedy is to be found not so 
much in a departure from the present method of welding 
as in an improvement in the composition of the alloy. 
The addition of about 8 per cent. of nickel to high- 
chromium alloys has been found beneficial, since it refines 
the grain and improves the ductility and shock resistance, 
while at the same time it prevents the development of 
brittleness after welding. 

* This point the Report regards as very important, because 


the reservoir from whi h the water was drawn is so rich in algal 
and other growths that that might have had a good effect, as in 








some way taking the place of a coagulant, 
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Voltage Regulating Equipment for 
Transmission Lines. 


In a series of articles which appeared in THe ENGINEER 
between April 16th and May 28th, 1926, we described 
various makes of alternating-current pressure regulators, 
and attention was directed to the fact that, on account of 
the proposals to link up power stations on an extensive 


pleted from Dunston to the Potterhouse sub-station, near 
Durham, and from the North Tees power station to the 
Skernside sub-station near Aycliffe, about 6 miles north of 
Darlington, the length of the middle section that remains 
to be completed being about 14 miles. 

Each line is designed to carry 24,000 kilovolt-ampéres 
at a pressure of 66,000 volts, but as the generating voltages 
of the North Tees and Dunston power stations are 11,000 
and 6000 volts respectively, transformers are provided at 
both ends of the system. The Metropolitan-Vickers’ trans- 
formers that have been provided for raising the pressure 

















FIG. 1—-66,000- VOLT TRANSFORMERS NEAR NORTH TEES POWER STATION 


scale, there should, sooner or later, be a fair demand for 
apparatus of that nature. Various schemes are now being 
drawn up under the Electricity Supply Act of 1926 for 
the interconnection of generating stations situated a 
considerable distance apart, and there is no doubt that 
before long a good deal will be heard about voltage regu- 
lating equipment designed for the purpose of reversible 
energy transfer from one power station to another. 

For a transmission scheme of the Newcastle-upon-Tyne 
Electric Supply Company the Metropolitan-Vickers Elec- 
trical Company has recently built some transformers with 


4 ee 


are erected near each power station and consist in each 
case of four three-phase banks of 4000 kilovolt-ampére 
units, so that the total amount of power that can be trans- 
mitted in either direction is 48,000 kilovolt-ampéres. 
The main 66,000-volt outdoor transformers near the North 
Tees power station are shown in Fig. 1, where the regulator 
house is to be seen in the background. The transformers 
are fitted with oil conservators and temperature indicators 
and they are of the forced-cooled type. The high-tension 
leads are brought out through condenser bushing terminals 
and connected to a set of overhead wires, whilst the low- 











FIG. 2—METAL-CLAD TAPPING SWITCHES 


booster regulators which serve for regulating the voltage 
at both of the lines. Two 66,000-volt lines—the 
highest voltage lines at present in use in this country— 
will eventually connect together the company’s power 
stations at Dunston and North Tees, but at present only 
one of these lines is in operation. The direct distance 


ends 


between these two stations is 30 miles, and the line that is 
now working takes a route vid the Stoney-Cut sub-station, 
near the East Coast, whilst the other line has been com- 





tension connections are made by means of cables 
terminating in an oil-filled box. As the illus- 
tration Fig. 1 shows, the transformers are mounted on 
concrete plinths to enable them to be moved bodily into 
a truck which runs on rails laid between the transformer 
banks. 

A small building near the transformers contains the 
pumping plant for cooling, and pipes are laid for con- 
necting the oil tanks with this pumping equipment. For 


cable 








controlling the flow of power, voltage regulating equipment 
consisting of a booster transformer and a regulating auto- 
transformer with tapping switches has been installed at 


both ends of the lines. From the station bus-bars the 
voltage regulating transformer is energised, and by means 
of tapping switches it supplies the primary of the booster 
transformer at variable voltage according to the amount of 
boost required on the 66,000-volt system. The arrangement 
of the equipment is shown in Fig. 4, where A A, is the main 
transformer, B the voltage regulating transformer, C tap- 
ping switches, D a reactance and switch, E E, the boosting 
transformer, and F links for disconnecting the regu 
lating equipment and for earthing the neutral of the main 
transformer. This diagram relates to the regulating equip 
ment at North Tees, but the Dunston equipment is similar, 
except for the fact that it is designed for 6000/66,000-volt 
transformers. Each of the equipments is capable of dealing 
with a load of 24,000 kilovolt-ampéres and of giving a 
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FIG. 4—TRANSFORMER CONNECTIONS 


pressure range of minus 4 per cent. to plus 20 per cent. of 
the normal voltage, whilst, by moving connecting links 
between the regulating and booster transformer, other 
ranges of boost with the total variation can be 
secured ; that is to say, it is possible to obtain a range 
of minus 8 to plus 16 per cent. or minus 12 to plus 12 per 
In each the 


same 


voltage 


cent. case, however, Variation is 
obtained in steps of 4 per cent. and the tappings ar 
selected by means of a smal! master controller which 


operates the tapping switches through a system of con 
tactors. 

At each end of the transmission lines the booster trans- 
formers consist of two three-phase banks of oil-immersed 
and self-cooled single-phase units, and the voltage regu 
lating auto-transformers are also composed of single-phase 
units, mounted in the tanks as the booster trans- 
formers. The illustration Fig. 2 shows the tapping 
switches of one of the equipments in the regulator house, 
consisting of seven 300-ampe re. 11,000-volt, three pole, 
oil circuit breakers designed for remote electrical operation. 


same 





FIG. 3—CONTACTOR PANEL CONTROLLING TAPPING SWITCHES 


Together with an eight-unit equipment of the same type, 
for short circuiting the tapping changing reactance, these 
breakers are mounted on supporting frames. At the end 
of the row of switches there is the contactor panel shown 
in Fig. 3, and the contactors on this panel control the clos- 
ing circuits of the oil circuit breakers. Pilot wires connect 
the contactors with the master controller, which is mounted 


| in the control room of the generating station some distance 


from the regulator house. Step-by-step regulation without 
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interrupting the supply involves the closing of each 
selected tapping switch before the existing connection on 
the adjacent tapping switch is opened, and in order that 
that may be done without short circuiting that part of the 
transformer winding between the tappings the reactance 
marked D in Fig. 4 is connected between the two tapping 
switches, whilst the change is taking place. This connec- 
tion is made effective by opening a switch that is normally 
closed across the reactance, and when the reactance switch 
and a tapping switch are closed, as in normal working, the 
load current is divided so as to pass through the two parts 
of the choking coil in opposite directions, with the result 
that the coil has no inductive effect and therefore it does 
not produce a reactance drop in the circuit. 

Operations following a movement of the master con- 


troller are entirely automatic, the first operation being | 
that of opening the reactance switch which makes the 


reactance operative ; next the selected tapping switch closes 
and immediately afterwards the superseded tapping switch 
opens, and when the change has been made the reactance 
switch again closes, an important feature of the arrange- 
ment being that the whole sequence of operations is 


dependent on the correct operation of the reactance | 


switch. e 

Indicating lamps in the control room show at all times 
which switches are closed and which are open, and when 
a tap-changing operation is started an alarm bell rings and 
continues to ring until the sequence of the operations 
involved in the change is complete ; whilst in the event of 
the lamps or bell indicating that the change has not been 
carried out within the prescribed time—a period of about 
ten seconds—the operator returns the master controlier 
to its former position, when the connections to the pre- 
vious tapping are re-established. 
temporary disorganisation of the selector arrangement, 
the scheme enables the supply to be maintained and 
investigations can be made in order to ascertain the cause 
of the failure. 

When step-by-step regulation is permissible voltage 
regulating apparatus of this type forms a reliable and 
ae cheap arrangement, and it is, of course, equally 
suitable for regulation on feeders and networks of all 
sizes ; but, when smaller currents and lower voltages have 
to be dealt with, contactors are employed instead of oil 
circuit breakers. The contactors may be of the ordinary 
industrial type or preferably of the cam-operated type, and 
in the latter case, in the event of the supply failing, the 
apparatus remains set and, if necessary, it can be operated 
by hand. Under the same conditions ordinary contactors 
revert to a safe position of no boost, and with either type 
of equipment the operation may be either semi-automatic 
or fully automatic. In the former case the initiating impulse 
is given by means of a manually-operated controller and 
in the latter case by a controlling relay. 

The consulting engineers for the scheme described were 
Merz and McLellan, of Newcastle-upon-Tyne. 








Drawing Steel Wire.* 


By BE. A. ATKINS, M.1, Mech. E. (Warrington). 

\ PecuLiarity of wire-drawing is that the pressure 
which causes reduction is really due to the pull on the 
wire. It could not be done by pushing, as it would be 
almost impossible to push a hard material through a 
conical hole on account of the enormous resisting forces 
set up. In the case of a pull, however, whilst the pressure 
on the shoulder may in some cases rise to as much as 150 
tons per square inch, there is no difficulty in drawing the 
wire through the conical hole, due to the fact that the 
pull simultaneously causes intense neck pressure, bringing 
about a local collapse of the material, thus assisting it 
to pass forward. This feature of the “ flow " of the steel 
is illustrated in Fig. 1, and its mechanism probably is very 
much the same as that which happens in the case either 
of material or of living beings getting jammed in a tapered 
opening, in which it will readily be seen that further pres- 
sure on the back would but tend to increase the “ jam,” 
whereas releasing by a pull from the small side of the open- 
ing would reduce the pressure and allow the “flow ” to 
continue. By imagining the wire to be built up of an 
infinite number of planes at right angles to its axis, and 
considering what might happen to those planes as they 
pass through the conical hole, it may be conceived that 
the pull on the wire will tend to bulge forward the centre 
of the planes, with the result that the middle portion of 
the material will always be moving slightly in advance 
of that which is nearer to the skin of the wire. This central 
collapsing, therefore, may be the real secret underlying 
the reducing of wire through a tapered hole. 

The amount by which the centre moves forward in 
advance of the outside, it may be supposed, will vary with 
the kind of material and the percentage reduction of area. 
With very light drafting there will be need for the centre 
portion to move forward perhaps only a molecule or go in 
advance of the outside ; but with heavy drafts the forward 
movement of the centre will be much greater. When the 
drafting is heavy enough to cause a pull which is almost 
equal to the breaking load of the wire, it can be imagined 
that there will be separation of the steel at its core, the 
same as in the fracture of an ordinary test-piece which is 
on the point of breaking in the testing machine. The 
results of various experiments and tests give support to 
the theory enunciated. 

Dr. Horsburgh has already demonstrated that if a fine 
hole be drilled at right angles to the axis of a wire and 
plugged with suitable material and subsequently drawn, 
the centre of the section moves forward slightly in advance 
of the two ends. Whilst this method no doubt illustrates 
the relative movement of the material, it is samewhat 
open to question on account of the alteration of the cross- 
section by drilling. 

Another method of showing the relative “flow” of 
core and surface is to square carefully the back end of a | 
piece of wire, and after drawing to note the depth of the 
concavity at the end of the wire. One such test is illus- 
trated in Fig. 2. This shows a section of a piece of 18- | 
gauge wire, which was reduced from 10 to 18-gauge in six | 
drafts. After each draft the cup was gradually deepened. | , . : 

ts | to splashes in casting of skin blowholes. 


* Iron and Steel Institute. Abstract. 


Thus, in spite of any | 


| Several other tests with different sizes of wire and different 


| methods of drafting gave confirmatory results. It was 
found that when very light drafts were taken the resulting 
concavity was very small, but when heavier drafts were 
taken the cavity became deeper. This method, however, 
| is manifestly defective, inasmuch as the material inside 
| the cup is not supported, and, consequently, would draw 
| out considerably more after each draft than if it were 
| solid. 
| With the object of having the wire solid and at the same 
| time being able to detect the relative “flow ’’ of the 
| material during drawing, several attempts were made to 
butt-weld different steels, subsequently sectioning them 
and noting the result. Two pieces of 5-gauge mild steel 
rod were carefully butt-welded by the electrical resistance 
method after the ends had been squared, as it was known 
that the junction would be somewhat decarburised and 
| would give an area of material which would differ in appear- 
| ance from the main portion of the rod. The rod was then 
drawn from 5 to 12-gauge wire in five drafts. The welded 
| joint was then carefully sectioned, and when etched it 
was seen that the centre of the section low in carbon had 
moved in advance of the outside. 

A similar experiment was carried out by butt-welding 
two rods having such diverse carbon contents as 0-60 per 
| cent. and 0-05 percent. After air-tempering, the 5-gauge 
rod was drawn down to 10-gauge wire in five drafts, the 
high carbon end of the rod passing first through the draw- 
plate. Careful sectioning of the resulting wire showed 
that there was apparently no difference between the 
“flow ” of the core and the skin of the wire. It would 
appear from this experiment that in reducing hard steel 
| by comparatively light drafts there is very little relative 
movement between the centre and the outside of the wire 
in passing through the draw-plate. This part of the inves 
tigation leads directly to the question of segregated 
material, which is one of the bugbears of the wire-drawer 
who desires to manufacture a high-class product. 

Segregated Steel.—It not uncommon to 


find that 
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Fic. 1 —Section of Plate and Wire showing 
** Planes ” of Flow. 


—Section of Back End of 18 Gauge 
Wire, showing the concavity induced 
when drawn from 10 gauge. 
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Fic.3 —* Necking-down ” caused by Localised Slag 
Inclusions in Wire 


THe ExGoneer Swam Sc. 


certain portions of a cast of hard steel have segregations 
at the core of the rods which, unless the greatest possible 
care in drawing is exercised, lead either to complete or 
incipient fractures. Where the core is of a pronouncedly 
hard type the centre portion of the wire in drawing will 
break into cups, which may be only about jin. apart. Wire 
of this description is, of course, useless, and dangerous if 
| put into service. 

| It may be contended that this 
| somewhat obviated by taking very light drafts (or revers- 
ing the wire after each draft in drawing), but the steel- 
| maker should remember that it is impossible to examine 
rage 4 piece of rod and subject it to a special treatment 
| to suit its particular peculiarities. Material should be 
| of such a quality that it will give a good quality wire when 
| 
| 
| 
| 
| 





* cuppiness *’ can be 


subjected to the standard practice in wire-drawing. 

When steel billets are segregated, the segregation will 
inevitably be found in the core of the resulting wire, what- 
ever gauge it may be drawn to, and though for some pur- 
poses there is no very serious disadvantage in the use of 
the wire, such material is almost useless for heading or 
similar work. The stresses set up by the flowing of the 
steel when cold-headed may be so severe as to cause the 
material to separate at the neck under very light pressure, 
or the head itself may split across its centre at right angles 
to the axis of the bolt. Hard wire drawn from segregated 
steel, it can readily be understood, is not the best quality 
to use for ropes. 

A mild steel rod when segregated often shows a structure 
the outside area of which is quite diverse from the inside. 
In the same manner a high phosphorus material containing 
ghost lines will cause all sorts of trouble by splitting or 
breaking when worked up into wire in the cold. As is well 
known, the banded lines are not easily removed by any 
ordinary method of heat treatment—and, in any case, 
it is well to remember that in the treatment of ordinary 
material abnormal methods of manufacture cannot possibly 
be adopted to suit varying kinds of steel. 

Surface Defects and Hollowness.—Laps or spills on wire 
may be caused through a bad surface on ingots, due either 
Defects may 





| be caused during the rolling of the billets into rods by 





overfilling the grooves, which sets up fins. Fine cracks 
on billet edges due to a bad composition of steel or to 
overheating may cause roaks, which result in either broken 
wire or damaged surface. Insufficient cropping to remove 
‘“‘ pipe ’ will result in producing defective rods or hollow 
wire, which in most cases is useless. 

Effect of Non-Metallic Inclusions.—Slag inclusions in 
steel, besides causing trouble in drawing the wire to correct 
sizes, may also result in the necking down of the wire at 
the parts where the slag inclusions are segregated as groups 
Fig. 3. Fortunately, this is not a very common pheno- 
menon, but it may occasionally occur if very dirty steel 
is used. 

The Cause of Wire * Running Out” or not Sizing Cor- 
rectly—Formerly continual disputes arose between the 
wire manufacturer and the steel maker as to why some 
classes of steel, whether acid or basic, could not be drawn 
correctly to size, the wire sometimes sizing so badly that 
one rod of a 150 lb. piece might be 17-gauge and the other 
end 16-gauge or larger. This meant that the wire in passing 
through the conical hole of the wire-drawer’s plate gradu- 
ally ground or pulled out the hole until it was one or more 
gauges larger in diameter by the time the complete piece 
had passed through, the resulting wire, of course, being 
tapered from end to end. Whilst the wire-drawer blamed 
the steel, the steel maker attributed the trouble to some 
defect in the wire-drawer’s plate, machinery, or process 
in connection with the manufacture. 

However, many years ago, an examination of the sur- 
faces of evenly drawn and defective wires furnished a clue 
to the trouble. It was found that the one which drew 
even-ended had fine, unbroken drawing lines on the surface, 
whereas the drawing lines on the surface of the wire which 
“ran out ’’ were broken up, the appearance being some- 
what similar to a ploughed field in which the furrows had 
been trampled down by a herd of cattle. This led to a 
search for the cause of the breaking up of the drawing 
lines. - Examination of the polished, unetched surfaces 
of the. steels which drew badly indicated the presence of 
very minute specks of non-metallic material. When drawn 
into fine wire it was found that the specks were still present 
in the steel in their original form, thus showing that they 
were intensely hard and could not be elongated. After 
careful calculation it was found that this form of fine non- 
metallic speck was present in the steel sometimes to the 
extent of 140,000 to the square inch, or about 50 millions 
to the cubic inch. 

Many subsequent -examinations of billets, rods, and 
wire gave fairly accurate information as to the amount 
that the respective materials would “‘ run out ”’ in wire- 
drawing. Thus a mild steel, which exhibited about 40,000 
specks to the square inch, increased in diameter 10 mils 
during the last pass when being drawn to 14 gauge, which 
made the wire 14-gauge at one end and 13-gauge at the 
other. 

The Nature of the Hard Inclusions.—An investigation 
has been carried out to discover the nature of the inclusions 
which cause the most trouble in drawing wire to the correct 
size. The first material dealt with was a hard steel with 
0-65 per cent. carbon. The history of its manufacture 
was unknown, but it ran out of size very badly when drawn 
into wire. Examination of a 5-gauge rod showed the specks 
to be of rather large size. Examination at a higher power 
showed that the inclusions were crystalline in form, being 
apparently transparent. 

A steel was chosen which was definitely “ specky ” in 
character, and was completely dissolved, and the residue 
collected, which, when examined under the microscope, 
was found to contain some transparent crystals in a con- 
glomerate mass. This was subsequently treated with 
hydrofluoric acid, which removed the silica but had no 
apparent action upon the crystals. The residue of crystals 
was dissolved, and subsequent analysis showed them to 
be composed of alumina. The great hardness of the crystals 
was readily shown by lightly pressing a piece of glass upon 
them and moving it laterally, the result being that the 
surface of the glass was scratched. 

It can be appreciated that such hard crystals of alumina 
embedded in the steel have a great abrasive powér in 
grinding the hole larger in the wire-drawer’s plate. It has, 
of course, long been known that when aluminium is added 
to steel it causes trouble in “‘ running out ” in wire-draw- 
ing, but it is somewhat peculiar to find that the alumina 
takes the crystalline form. 

It was thought that it would be of interest to add definite 
amounts of aluminium to particular types of steel, to 
examine these carefully and note the actual results in 
wire-drawing. First of all, a basic hard steel with 0-65 
per cent. carbon and 0-55 per cent. manganese was made, 
3-7 oz. of aluminium to the ton being added as the steel 
was run into the ingot mould. This when examined in the 
billet form, after polishing only, exhibited specks. When 
drawn into wire it “‘ ran out ’’ 7 mils whilst being taken 
down to 17 gauge. 

An ingot of the same cast which had no aluminium added 
to the mould was shown to be practically clean when 
polished, only one speck appearing on a definite area. 
This when drawn down to 17-gauge wire was, for all prac- 
tical purposes, level ended, “ running out ” less than half 
a mil in a 160 Ib. piece. 

A cast of mild steel with 9-3 oz. of aluminium to the ton 
added to the ingot mould also showed specks, this ** running 
out ”’ no less than 10 mils (more than a gauge) when drawn 
down from 5-gauge rod to 16-gauge wire. 

Another mould of the same cast of mild steel had 19 oz. 
of aluminium to the ton added, the billets of this when 
examined showing an enormous number of specks. In 
attempting to draw this to wire it was found impossible 
to size at all, as the hole of the draw-plate was almost imme- 
diately ground out. 

Samples of all the above steels were dissolved and exami- 
nations were made for the presence of the hard crystals, 
and in each of the “specky”’ materjals these were 
discovered. , 

The results of the tests and examinations carried out 
certainly prove that where aluminium is used as a deoxi- 
diser the resulting inclusions have the most pernicious 
influence in causing wire to “‘ run out ”’ of size through the 
grinding out of the hole in the draw-plate ; but it should be 
understood that they are only one of the causes of the 
grinding action. Many cases of the “running out” of 
wire, in which it can be definitely proved that aluminium 
was not added to the steel during its manufacture, have 
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been traced, and careful examinations of these casts show 
that the minute specks are no doubt manganese-iron 
silicate, and are, of course, more difficult to get rid of in 
the process of steel making than the alumina specks. 

Besides causing trouble in wire-drawing, the minute 
hard specks are no doubt one of the causes of the rapid 
wear of the edges of screwing and other cutting tools when 
steel of this character is being worked. 

It is only fair to say that wire will sometimes “ run out ”’ 
of size for reasons quite apart from the quality of the steel. 
For instance, if all the scale has not becn properly cleaned 
from the surface of the wire, if it has not been properly 
coated, or if the lubrication is not sufficiently good, the 
hole in the draw-plate may pull out. Also, if the hole in 
the draw-plate is not properly set, or if the material of the 
latter is not of the right composition or in the correct 
physical state, the die may not hold up, and consequently 
as the wire through it will increase in diametey. 

The Making of Clean Steel Suitable for Wire-Drawing.— 
As the quality of steel wire and several other products is 
very seriously affected by small‘non-metallic inclusions, 
it is worthy of prolonged investigation to discover the 
methods by which steels of suitable quality can be pro- 
duced economically. The problem really resolves itself 
into one of how best to deoxidise the steel. 

The removal of non-metallic inclusions in mild steel is 
not so difficult as in the case of medium and high-carbon 
steels, as the mild steel apparently lends itself better to a 
final prolonged treatment in the furnace with manganese, 
which gives time for the inclusions to float to the surface. 
If deoxidation has been carried sufficiently far and there 
are no further additions of ferro-silicon or aluminium either 
in the ladle or ingot moulds, there would appear to be 
nothing, apart from refractory inclusions, which could 
cause the formation of specks of a non-metallic character. 

In the case of high-carbon steels, if the deoxidation in 
the furnace has not been carried sufficiently far, the addi- 
tions of ferro-manganese and ferro-silicon in the ladle will 
result in the formation of silicates, which will not have 
sufficient time to pass up out of the steel before it is run 
into the moulds. 

Dr. McCance mentions that a possible additional cause 
of the formation of deleterious inclusions may be the 
passing back of silicon from the slag into the steel, leaving 
myriads of silica specks which are ultimately converted 
into manganese silicate, or a complex silicate of manganese 
and iron. Possibly this may be the true explanation for 
the appearance of some kinds of specks. 

Dissolved Oxide in Steel.—Perhaps one of the most 
complex problems in steel making is that of the effect of 
oxide of iron when in solution in steel. This latter factor 
is probably one of the disturbing influences in connection 
with the torsioning of steel wire. The torsion test, which 
is commonly applied to hard steel wire, consists in twisting 
to destruction a definite length of the wire, say, equal to 
100 diameters. Supposedly good wire will give from thirty 
to forty or more twists before it fractures, and the fracture 
usually takes the form of a shear at right angles to the 
axis, but in wire of indifferent quality it assumes a ragged 
form. 

It is difficult to know what the torsion test actually 
measures in wire, except perhaps that it is an indication 
of the density of the steel, its freedom from surface defects, 
and its general good quality. The torsion test results 
may, however, be affected in several ways. In the patent- 
ing or tempering of wire, if a high temperature is used 
causing large grain-size, the torsional properties of the wire 
are usually improved, whilst the other physical properties 
may be impaired. Again, when wire is drawn from harsh or 
oxidised steel, the torsional properties are very considerably 
reduced, and from this it would seem reasonable to conclude 
that the percentage amount of oxide in solution in the 
steel is one of the potent factors which affect the twisting 
of a wire. On the other hand, wire drawn from oxidised 
steel has considerable torsional stiffness or rigidity, which 
is a useful property in wire for making the cheaper kind 
of cylindrical or conical springs which, in practice, twist 
only a few degrees. It may be that there is some use for 
a steel or an iron which is definitely alloyed with its own 
oxide, and the last-mentioned case-appears to be an 
illustration of this. 

Surface Blisters after Coating.—A good deal of discussion 
has taken place recently on the cause of blisters on coated 
surfaces. These blisters, as has often been proved, actually 
develop in the pickling cistern, and, in the opinion of the 
author, are due to minute inclusions which.are neac the 
surface, and which, when disintegrated, leave behind pro- 
duets that lift up tin or other metal during or after coating. 
In galvanising, tinning, or electro-plating, the occluded 
“ydrogen may have a seriously disturbing effect upon the 
—— metal. 

Unfounded Complaints of Bad Quality Steel._-Whilst the 
steel maker has all kinds of complaints to deal with in 
reference to the quality of his steel, there are many cases 
where complaints are unfounded. In former days material 
was classified as ‘ good,” “ bad,” or “ rotten,”’ and whilst 
perhaps the latter two qualities were reported to the steel 
works, the former one was rarely mentioned. But investi- 
gation has shown that in some cases high-class material 
has been spoilt through wrong treatment in passing through 
the various processes, the quality of steel being blamed if 
the results were not as anticipated. 

A piece of 16-gauge mild steel wire can have very varying 
physical properties under different conditions of heat 
treatment. An untreated 16-gauge mild steel wire may 
have a tensile strength of 64-3 tons per square inch and an 
elongation of 2-5 per cent., the wire giving forty-six twists 
in an 8in. length before breaking. After heat treatment 
the tensile strength may vary between 34 tons and 35 tons 
per square inch, the elongation between 12-5 and 22-5 
per cent., and the twists between 80 and 142. With 
such varying results of heat treatment it can readily be seen 
that an almost infinite variety of physical properties can 
be induced, even in a bit of mild steel wire, under different 
conditions of annealing. It is thus manifest that where heat 
treatment is used to bring about certain result: there is 
need of great caution before blaming the steel maker for 
the bad quality of the steel. 

Perhaps one of the most peculiar results obtained in 
connection with the annealing of mild steel is the extra- 
ordinary difference in the grain growth according as the 
area is reduced in wire drawing. For the purpose of 


identical material, and were heated in the annealing furnace 
in the same position and at the same time so as to insure 
uniform conditions. Where three wires with respective 
reductions of area of 10, 20 and 30 per cent. had been 
annealed at 690 deg. Cent. the number of grains to the 
square inch were, respectively, 252, 2100 and 3500. At 
a lower temperature, 590 deg. Cent., the wire, having a 
10 per cent. reduction of area, gave 4500 grains to the 
square inch. Steels giving such varied results have often 
been denounced as worthless, whereas the problem is purely 
one of correct heat treatment. 

Similarly, in fine wires where the annealing had not 
been carried out under conditions suitable to a low-carbon 
material, the grain was caused to grow sufficiently large to 
cover the full diameter of the wire, causing intense brittle- 
ness. Yet only a few inches farther along on the same wire 
the material was found to be tough and showed small 
grain. 

A much more difficult case to deal with in connection 
with annealing is where wire has a very low carbon content 
near the surface and a higher content in the middle portion. 
This unfortunately often results in large grain growth at 
the surface, which, if it does not cause fracture, will produce 
a lumpy appearance on the surface of the wire when bent. 

here are also cases where the steel of wire or strip has 
been described as bad, but has simply been made defective 
by being carburised by contact with carbon monoxide, 
either through cracked annealing pots or through over- 
heating in the presence of fresh cast iron borings. 








Safety in | Factories. 


A COMMUNICATION has been issued by the Home Office 
to employers’ associations regarding safety-first arrange- 
ments in factories and workshops. An abstract of this 
communication, which bears the date May 16th, 1927, is 
given below : 

Srr,—I am directed by the Secretary of State to say, 
for the information of your association, that he has been 
much concerned to learn from the Chief Inspector of 
Factories that progress in the development of safety-first 
arrangements in factories continues to be disappointingly 
slow. As he has pointed out in Parliament and elsewhere, 
the need of such arrangements— in industry as elsewhere— 
is great. The total number of accidents reported to the 
Factory Department shows no sign of any substantial 
reduction, and while a certain proportion of these accidents 
are preventable by fencing and similar mechanical pre- 
cautions which can be made the subject of specific regula- 
tion, experience shows that the majority——perhaps in 
some cases as much as 60 per cent.—-are due to other causes 
which are not susceptible of being dealt with in this way. 
It appears therefore to Sir William Joynson-Hicks that 
the chief, if not the only, hope at present of effecting any 
substantial reduction in the total number of accidents lies 
in a much closer and more comprehensive measure of super- 
vision being exercised at the individual factories in regard 
to all matters affecting safety, and, so far as he can see, 
such supervision can only be secured through the establish- 
ment at the works of special safety organisations which 
would ensure that the circumstances and causes of all the 
accidents occurring in the factory are closely investigated 
and the best methods of carrying on work with safety 
carefully studied, that the workers are instructed in the 
risks and imbued with safety-first principles, and gener- 
ally that all practicable means are taken for the promotion 
of safety methods in the factory. 

How much can be accomplished in this way is proved 
beyond all doubt by the experience of certain firms which 
have established safety-first organisations in their works. 
Particulars of such cases have been given in the Chief 
Inspector’s annual reports from time to time—see in 
particular pages 20-21 of the report for 1921; pages 
13-15 of the report for 1922; pages 24-25 of the report 
for 1924; and pages 14-15 of the report for 1925. 
Notwithstanding, however, the excellent results obtained 
in these and similar cases, the Secretary of State regrets 
to learn that the example is not being widely followed, and 
that there is no sign, even in the chief accident-producing 
industries, of any voluntary movement on the part of the 
employers generally to grapple with this question. 
Accordingly, he has felt it his duty to consider whether he 
should not, in default of voluntary action on the part of 
the industries themselves, exercise the compulsory powers 
which are conferred on him by Sec. 29 (3) of the Work- 
men’s Compensation Act, 1923. That section provides 
that 

‘ Where it appears to the Secretary of State that, in 
view of the number and nature of accidents occurring 
in any factory or class of factories, special provision 
ought to be made at that factory or at factories of that 
class to secure the safety of persons employed therein, 
he may by order require the occupier to make such 
reasonable provision by arrangements for special super- 
vision in regard to safety, investigation of the circum- 

— es and causes of acc idents, and otherwise as may 


be specified in the order 


These powers were expressly enacted by Parliament for 
the purpose of promoting the establishment of special 
safety organisations in factories, and the Secretary of 
State feels that in the circumstances above mentioned, he 
ought not to delay any longer in bringing these powers into 
operation. He has, accordingly, provisionally approved 
the issue of an Order on the lines shown in the draft en- 
closed herewith to provide for the institution of special 
safety arrangements in the chief accident-producing 
industries- —exeepting, for the present, docks, in which he 
is informed negotiations are already in progress for the 
establishment of such arrangements on a voluntary basis. 
Before proceeding, however, to make the Order, the 
Secretary of State desires to give the employers’ associa- 
tions in the industries affected by the Order the oppor- 
tunity to submit their observations on the proposals, with 
@ view in particular to ascertaining whether the employers 
in any of these industries would not be prepared volun- 
tarily to take the necessary steps to establish arrange- 
ments of the kind contemplated in the Order at their 
works. Sir William Joynson-Hicks recognises that safety 





examining this point many wires were drawn out of 








organisations of this kind are likely to be most effective 
when they are established on a voluntary basis, and with 
the full support of the employers and operatives engaged 
in the industry, and he would therefore much prefer that 
employers should establish these arrangements for them- 
selves without being put under any statutory obligation. 
If he were assured that the employers in any of the indus- 
tries concerned were ready to adopt effective safety schemes 
on the lines indicated in the Order—or on such other lines 
as may be approved-—and that effective steps would be 
taken without delay to institute such arrangements, he 
would be quite willing, so far as that industry was con- 
cerned, to postpone the issue of the Order in order to give 
the employers the opportunity of dealing with the matter 
on a voluntary basis. . . . 
I am, Sir, Your obedient servant, 
Joun ANDERSON 


Draft. 


STATUTORY RULES AND ORDERS, 1927, No 
FACTORY AND WORKSHOP. 


The Safety in Factories Order, dated 1927, 
made by the Secretary of State under Sub-section 3 of 
Sec. 29 of the Workmen's Compensatiort Act, 1923 
(13 & 14 Geo. 5, c. 42) for the purpose of securing the 
safety of persons employed in certain classes of factories. 

In pursuance of Sec. 29 (3) of the Workmen's Compensa- 
tion Act, 1923, I hereby make the following Order. 
1. This Order may be cited as the Safety in Factories 

Order, 1927, and shall come into force on 

2. This Order shall apply to the following classes of 
factories 


(i.) Blast-furnaces for the smelting of iron ore ; 
(ii.) Iron and steel rolling mills, including tube works ; 
(iii.) Engineering works in which more than 500 persons 
are employed, as follows : 
forges ; engine building ; 
machinery ; constructional engineering ; hydraulic 
engineering ; electrical engineering (making of 
dynamos and motors, and cable making); making 
of agricultural and industrial machinery ; making 
of railway, tramway and motor vehicle plant ; 
ordnance works. 
(iv.) Irenfoundries in which more than 50 persons are 
employed ; 
(v.) Shipbuilding works. 


making of transmission 


Provided that nothing in this Order shall apply to any 
factory the occupier of which is exempted by a certificate 
of the Chief Inspector of Factories on the ground that 
other measures not less effective for the prevention of 
accidents have been adopted in the factory. 

3.—(1) The occupier of any factory to which this Order 
applies may submit for the approval of the Chief Inspector 
of Factories a scheme for special supervision in regard 
to safety, investigation of the circumstances and causes 
of accidents in the factory, and generally the promotion 
of safety in the factory. 

(2) If no such scheme is approved in respect of any 
factory, the occupier of the factory shall employ a com- 
petent safety supervisor who shall be responsible directly 
to the occupier (or, in the case of a company, the managing 
director), and whose sole duty it shall be : 

(a) To maintain a constant supervision over the works, 
ways, machinery and plant in regard to their safety, 
to notify to the responsibie heads of departments and to 
the occupier any defects observed, and to report 
generally to the occupier as to the methods by which 
the work can be carried on in the safest possible manner 

(6) To arrange for and supervise the training of workers 
newly engaged or transferred to new processes ; 

(c) To investigate every accident occurring in the 
factory, which is notifiable to the Factory Inspector 
under the Factory and Workshop Acts, as soon as 
possible after the occurrence, and to enter the results 
of his investigation in a book kept for the purpose ; 

(d) In concert with the management and the opera- 
tives or their representatives, to organise ways and 
means of instructing the operatives in the risks attend - 
ing their work and inculcating “ safety-first ’’ prin- 
ciples ; 

(e) To see that all devices or appliances for protection 
against accident, and, in particular, appliances for 
stopping machinery when an accident has occurred, are 
in proper order, and their use and working understood by 
the operatives concerned ; 

(f) To see that the first-eid and ambulance arrange- 
ments are maintained in an efficient state, and that it 
possible a sufficient number of the operatives in each 
department of works are trained and exercised in first- 
aid and ambulance work. 

4. A record of every investigation made in pursuance 
of the preceding paragraph, duly signed and initialled by 
the safety supervisor, shall be posted up in the works and 
kept in the form prescribed by the Secretary of State and 
shall include the following particulars :—({i.) Date and 
hour of investigation ; (ii.) details as to the cause of the 
accident ; (iii.) names and addresses of witnesses (if 
any); (iv.) precautions recommended to prevent similar 
accidents; and (v.) the action taken on such recom- 
mendations. 

The record shall be available for inspection by the 
Factory Inspector. 

5. The occupier shall prepare and forward to the District 
Inspector at the end of each year a summary of accidents 
for the factory. Such summary shall be in a form pre- 
scribed by the Secretary of State and shall furnish the 
presc -ribed particulars showing the rate of accidents accord - 
ing to the number of persons employed and time worked, 
and the amount of working time lost as the result of such 
accidents. 








Tue Société Electrique du Nord-Ouest, in its report 
for the past year, states that all its power stations are now 
interconnected, so that a supply can be given throughout 
the whole of its aréa, which includes the towns of Amiens, 
Arras, Dunkirk, Calais, Boulogne, and Abbeville. The 
company has now about 280 miles of 45,000, 90,000 and 
150,000-volt transmission lines in operation. The sales 
of electricity during the last financial year showed an 
increase of 21 per cent. over 1925-26, 
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A New Aijir Filter for Automobile 
Engines. 


In our issue of March 24th, 1922, we described and 
illustrated the Visco air filter as applied to turbo-generator 
work. It will be recalled that the principle upon which 
this filter works depends on the efficient filtering action of 
a large number of short rings cut from very thin coppered 
steel tubing. The large area presented by a mass of such 
rings is made even moive effective by coating them with a 
thin film of a blended mineral oil termed “ Viscinol.”’ 
After applying this type of filter to turbo-generator, motor, 
oil engine and air compressor work, the Visco Engineer- 
ing Company,~Ltd., of 162, Grosvenor-road, London, 
S.W. 1, has recently designed a new series of air filters 
which work on this same principle, and are specially suited 
for use with various types of automobile engines and 
also small air compressors. One of these new filters is 
shown in our illustration. It consists, it will be seen, of a 
mushroom-shaped casing of spun-metal, with a detachable 
cover which gives access to the filtering cell, The three 
component parts of the filter are shown in the lower part 
of the engraving. 

Air enters from below and passes upwards through the 
cell and then downwards through the central tube. The 
design is such that the filter can be readily attached to the 
carburetter of a motor car or lorry engine by a tube, or, 
in the case of air compressors, it may be fitted at a pipe 
bend. In order to clean the filter cell it is only necessary 
to lift it out of the casing and to wash it in petrol. The 
cell may then be re-oiled by dipping it in a shallow tray of 
Viscinol, or when that oil is not available, a mixture of 
engine oil and petrol can quite well be employed. After 
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draining off, the cell can be replaced in its casing. In 
addition to the type of filter shown, other forms are made 
for use where space is specially restricted, and small filters 
designed for motor cycle work are also made. For motor 
lorries and tractors, which may be employed in the dusty 
climates of Egypt and India, a special design of filter has 
been prepared, in which the filtering cell rotates in a bath 
of Viscinol oil, and can be moved occasionally by hand or 
automatically from the foot throttle or some other part 
of the engine. In this way the filter used is made prac- 
tically self-cleansing, and it can be worked over very long 
periods without attention. 








South African Engineering Notes. 


Rolling Stock Position. 


The following is a summary of the rolling stock 

position of the Union Railways at December 31st, 1926 : 
New stock placed in service since Union up to December 
$list, 1925: Steam locomotives, 777; coaching vehicles, 
1324; goods vehicles, 13,633. Placed in service since 
January Ist, 1926, to December 31st, 1926: Steam loco- 
motives, 61; coaching vehicles, 238; goods vehicles, 
1034. New stock authorised and shipped, under erection, 
on order, or tenders being invited: Steam locomotives, 
81; coaching vehicles, 475; goods vehicles, 1262. 
Delivery of ten class ‘“*U”’ and ten class ““H T’’ loco- 
motives was expected during March, while two class ** GE” 
locomotives—the balance of an order of ten—had arrived 
and were under erection at Durban. Of the goods vehicles, 
195 are being built or have been authorised to be built in 
the Administration’s workshops. Included in the goods 
vehicles are 20 steel 76-ton wagons—experimental— 
which will probably be the largest in use on any 3ft. 6in. 
gauge lines in the world. The order was given to the 
Baldwin Locomotive Works and the trucks are being 
constructed by the Middleton Car and Foundry Company. 
The load of each is 152,000 Ib., the tare is 69,000 lb., and 
each has six-wheel instead of four-wheel bogies, as on the 
50-ton trucks, which are the largest at present in use. 
Each truck has six bottom discharge doors, three on each 
side, and they are provided with friction draw-gear in 
place of the rubber draw-gear at present in service. The 
adoption of these trucks is one of the results of the visit 
paid by Mr. G. Titren, Superintendent (Motive Power) 
to the United States of America, some twelve months ago. 
An order for a further twenty-five tank wagons for the 
conveyance of petrol in bulk has been placed with the 
Baldwin Locomotive Works, delivery to be made in 
twenty-three weeks from January Ist. 1927. Two three- 


cylinder engines ordered from Henschel and Sohn, Cassel, 
Germany, are for use on the Witbank—Germiston line. 


Rand Industrial Exhibition. 


The Industrial Exhibition recently held at Johan- 
nesburg furnished much interesting and valuable infor- 
mation with regard to the very considerable development 
which has taken place in recent years. One of the out- 
standing features was the surprisingly high standard of 
the engineering exhibits. The stand of the Austral Iron 
Works, where recorders and water meters were shown, 
attracted a good deal of attention by reason of the intricate 
craftsmanship displayed in these machines, manufactured 
entirely in Johannesburg under a South African patent. 
Gear wheels, too, were shown by this firm, as also by Wright 
Boag, Ltd., which exhibited a pump of its own manufac- 
ture, that attracted a good deal of attention. Near 
these exhibits was the stand of Rowe, Jewell and Co., Ltd., 


the largest of which was a four-stage, high lift centrifugal 
pump, weighing about 3000 Ib. Within the main hall 
were some of the products of the Central Engineering 
Works, namely, a bore hole pump head, and several light 
castings and gear wheels, together with a erank shaft and 
cylinder reconditioned by the latest method of grinding. 
Another exhibit of note was the First South African Rock 
Drill, Delfast D 25, the product of Delfos, Ltd., Pretoria, 
while the Exchange Engineering Works, Ltd., had a sur- 
prisingly wide range of goods, comprising fire appliances, 
plumbers’ requisites, windmills, and pumps. The Union 
Steel Corporation of South Africa had an exhibit which was 
all the more inspected by reason of the proposed State- 
aided iron and steel industry, which will be a menace to 
the company. All the raw materials from which Newcastle 


pig itself, while the excellence of the company’s steel was 
well illustrated in a length of 6in. shafting 8ft. long, bright 
turned, and produced from South African ores. South 
African bolts and nuts, made from Vereeniging steel— 
Union Steel Corporation works—were displayed by the 
South African Bolt and Nut Works, and the Steel Ceilings 
and Aluminium Works showed cast iron fittings, nails 
and various castings. Messrs. Haggie, Son and Love, 


Rope Works. 


8. A. Market for Tools. 


Not the least interesting feature of the South 
African market is the steadily widening scope of the trade 
in all classes of mechanics’ tools. Only five years ago 


plete figures are not yet available, it is obvious that 1926 
saw that total more than doubled. In 1925 the annual 


per cent. respectively, had made considerable progress, 
Germany has, it is true, also strengthened its position 


as a permanent achievement or how far it has been the 
result of abnormal industrial conditions in the United 
Kingdom, remains to be seen. The maintenance depart- 
ments of the many factories, which are being opened up in 
all parts of the Union, the innumerable motor garages and 
service depéts which are springing into existence to cope 
with the ever increasing road traffic, and the 


modern implements and mechanical traction, all represent 
potential purchasers of mechanics’ tools. The remarkable 
and sustained activity of the building trade is another 
factor which has influenced the demand to a high degree. 
The steady development of the Government's railway 
workshops provides a permanent account of substantial 
dimensions, as may be judged from the fact that a stock 


£106,000 per annum. 


Preference on British Goods. 


The Electricity Committee of the Durban Town 
Council is of opinion that a preference of not more than 
10 per cent. should be given to goods of British manufacture 
over those of foreign origin, and has accordingly recom- 
mended the acceptance of a tender for auto-transformers 
from Holland, in connection with which the saving was 
14 per cent.; and of a tender for lamps from Austria with 
which the saving varied from 14 per cent. to 19 per cent. In 
the case of cables for interconnection between Alice-street 
and Congella Power Stations, however, it preferred the 
lowest British offer, the gross difference in price compared 
with cable from Holland being 9-8 per cent., which would 
have been appreciably reduced by the consulting engineer’s 
charges for inspection and testing. 


Rands Latest Reduction Plant. 


An interesting feature of the South African Mining 
and Engineering Journal for March 19th is the reproduc- 
tion of a diagram of the flow sheet at the enlarged reduction 
plant now in process of assembly at the West Rand Con- 
solidated Mines, which is controlled by the General Mining 
and Finance Corporation. The portions of the existing 
plant to be used in the 80,000-ton reduction plant are : 

100 stamps (80 1650 Ib. and 20 1900 Ib.), 5 5ft. by 16ft. 5in. 
tube mills ; one 6ft. by 16ft. 5in. tube mill ; 6 42ft. by Sft. 
sands collector tanks, to be used as collectors. The new 
plant to be added will be :—Washing, sorting and crushing 
plant, 8 6ft. 6in. by 20ft. tube mills, with Dorr classifiers 
and Dorr bowl (l6ft. bowl); 8 Johnson concentrators ; 
6 Brown agitator tanks (22ft. by 53ft.); 5 Oliver filters 
(14ft. by 16ft.); Crowe-Merrill precipitation plant; all 
complete with pumping plant and other accessories. Two 
noteworthy features in the plant are the use of continuous 
filters and of Johnson concentrators. There can be no doubt 
that the continuous filter has taken its place in Rand slimes 
treatment practice as a standard feature. Experience 
hitherto has established its advantages beyond question. 
The Johnson concentrator is a development made on the 
East Rand Proprietary Mines, with the co-operation of 





the Rand Mines’ Metallurgical Department. Its aim is 


where were displayed pumps of the firm’s manufacture, | 


pig iron is manufactured were shown, together with the | 


Ltd., displayed wire ropes of all sizes, made at the Jupiter 


the Union’s annual imports under this heading were valued | 
at little more than £125,000, whereas, although the com- | 


figure had already reached the £200,000 mark, and British | 
and American firms, supplying approximately 40 and 30 | 
chiefly at the expense of their continental competitors. | 


in the market of late, but how far that can be regarded | 


farmers | 
and planters who are turning more and more to elaborate | 


valued at £33,735 was carried last year; while the require- | 
ments of hand tools by the Transvaal gold mines are over | 





to effect a continuous and close separation of pyritic con- 
centrates from the pulp stream, and, judging from all 
accounts of its performance, it does it most efficiently. 
In fact, it is believed that the Rand has produced a patented 
device which will be gratefully adopted by operators the 


world over. So far, those who have developed it have 
avoided rather than sought publicity, but now that it is 
being adopted more extensively, it is to be hoped that 
an exact account will be furnished. It is understood that 
| an inclined rubber-lined cylinder, with a spiral groove of 
| special contour, is slowly rotated in the pulp stream, and 
| that the concentrates remaining at the bottom of the groove 
| are washed off, at the top of their travel, dropping into 
a central launder. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE BRITISH COLUMBIA ELECTRIC RAILWAY. 


Sir, 
| February 18th, 1927, reading as follows :— 
| “The British Columbia Electric Railway, which has under 
construction a plant on the Bride River that will ultimately 
develop 60,000 horse-power, at a cost of 30,000,000 dollars, is 
reported to have decided to begin another plant of similar capa- 
| city, which will cost about 38,000,000 dollars. It is expected 
that the demand for electric power on the lower mainland of 
British Columbia will increase to such an extent within the next 
five years that construction on the new project will be nocessary.” 
The figures in the above item are erroneous. The initial 
development at Bridge River—not Bride River—will be 60,000 
horse-power, which is estimated to cost 13,271,000 dollars. The 
second development will bring the capacity up to 90,000 horse- 
| power at the total cost of 14,700,000 dollars. While the ultimate 
| development is estimated to be about 700,000 horse-power, the 
cost of it has not yet been figured out. 

The figures you published indicate an extravagantly high cost 
of development. 


A clipping has come to hand taken from your issue of 


J. Licutsopy, 
Publicity Manager, British Columbia Electric 
| Railway Company, Ltd. 
| Vancouver, B.C., April 20th. 
[We are pleased to publizh this correction, but would point out 
that the paragraph which was printed in our issue of February 
18th was copied verbatim from a Consular Report.—-Ep. Tue E. | 








Tue Romance or A Century.——The “* Romance of a Century " 


is the name given to a book which has just been issued by Bem- 
rose and Sons, Ltd., printers, of Derby, to mark the completion 
of one hundred years’ existence of the firm. It bears on the 
back of its title page the following quaint introduction :—* Here 
begins the Romance of a Century. Printed and bound by crafts- 
men of the Bemrose tradition, at their establishment in the 
ancient Borough of Derby. Hand-set in the types of Claude 
Garamond by Charles Richardson, compositor, from the lay- 
out of Bernard Cowdy, and printed under the direction of Chas. 
E. Evans ; adorned with plates in colour reproduced by the 
Derby Print process, to the artist’s complete satisfaction, by 
William Smedley, from water-colour drawings by Herbert J. 
Finn. An harmonious company withal, finding great pleasure 
in so congenial a task.”” The “story” is told, and told well, 
by Mr. A. E. Owen-Jones, and the publication is in every way 
delightful. As a piece of print, it is exceedingly It is 
well designed, well laid out, and well printed. The water-colour 
drawings, which are internal views of the Derby works, are 
cleverly reproduced, and the paper is first-class. In fact, the 
book is worthy of the firm that has produced it ; a firm, be it 
said, which has always had a well deserved reputation for pro- 
| ducing good work and for treating its workpeople well. 


Tse InstiruTion or StRucTURAL ENGINEERS.-—-On Monday 
evening, May 16th, the annual dinner of the Institution of 
Structural Engineers was held in the French Restaurant of the 
Piccadilly Hotel, under the chairmanship of Mr. H. J. Deane, 
the president of the Institution, About four hundred and twenty 
members and their guests, including ladies, attended. The chief 
speaker of the evening was the Right Hon. Lord Carson, who 
replied to the toast of ‘ Our Country and Empire,” which was 
| proposed by Major A. H. 8S. Waters, V.C., who is a member of 

the Committee of the Midland Branch of the Institution. Sir 

Ernest Moir, Bart., proposed the toast of ‘‘ The Guests,”’ which 

was responded to by Mr. Frederick Palmer, president of the 
Institution of Civil Engineers, and the Rev. F. H. Gillingham 
| The toast of “‘ The Institution of Structural Engineers and it 

President *’ was proposed by Sir Henry Fowler, president of the 
| Institution of Mechanical Engineers. In replying to Sir Henry, 
| Mr. Deane made reference to the rapid growth of the Institution 
| of Structural Engineers and to the fact that over one thousand 

new members were added last year. During the dinner, which 
was excellent, there was a programme of instrumental music. 
After the speeches the chair was vacated by the president and 
a cabaret entertainment followed, after which dancing was con- 
tinued until two in the morning. The evening was a most 
successful one and was much enjoyed. 


Tue InstrruTion oF Civic Encrneers.—At the annual general 
meeting of the Institution of Civil Engineers held on Tuesday 
evening, May 10th, the result of the ballot for the election of 
officers was declared as follows :—President, Mr. Ernest Frederic 
| Crosbie Trench (London) ; Vice-presidents, Sir Archibald Denny, 
| Bart. (London), Sir Brodie Haldane Henderson, K.C.M.G. (Lon- 
don), Sir John Francis Cleverton Snell, G.B.E. (London), Mr. 
George William Humphreys (London). Other members of 
Council :—Mr. Robert Donald Thain Alexander, D.S.O. (India), 
| Mr. Henry Newmarch Allott (Manchester), Mr. Thomas Henry 
| Bailey (Wokingham), Mr. William James Eames Binnie (Lon- 
| don), Sir Dugald Clerk, K.B.E., F.R.S. (London), Colonel Rookes 

Evelyn Bell Crompton, Col. R.E. (T.) (London), Professor 
William Ernest Dalby, F.R.S. (Loudon), Mr. Sydney Bryan 
Donkin (London), Sir Alexander Gibb, G.B.E. (London), Mr. 
William Wylie Grierson (Ticehurst), Sir Robert Abbott Hadfield, 
Bart., F.R.S. (London), Mr. Ernest Prescot Hill (London), Sir 
Clement Daniel Maggs Hindley (India), Mr. Thomas William 
Keele (Australia), Sir Cyril Reginald Sutton Kirkpatrick (Lon- 
don), Mr. David Ernest Lloyd-Davies (South Africa), Sir Murdoch 
MacDonald, K.C.M.G. (London), Sir Henry Percy Maybury, 
K.C.M.G. (London), Sir Richard Augustine Studdert Redmayne, 
K.C.B. (London), Mr. Henry Ashman Reed (Manchester), Sir 
Hugh Reid, Bart. (Glasgow), Professor Robert Julian 
Scott (New Zealand), Mr. William Archer Porter Tait (Edin- 
burgh), Mr. Henry Hague Vaughan (Canada), Mr. John Duncan 
Watson (Birmingham), Sir Alfred Fernandez Yarrow, Bart., 
F.R.S. (London). This Council will take office on the first 
| Tuesday in November, 1927, 
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A Large Cable Armouring Machine. 


OnE of the largest, if not actually the largest, of machines 
ever built for the armouring of electric cables has recent], 
been set to work in the shops of Johnson and Phillips, 
Ltd., at Charlton, and we noticed, when we inspected it 
at work, that preparations were being pushed forward for 
its duplication. 

This machine, of which we give a drawing herewit) 
and some half-tone engravings on page 552, is being 
employed in armouring the 78 miles of extra high-tension 
cables that the company is making for the Southern 
Railway, but it is capable of accommodating much heavier 
work, while it is noteworthy on account of its adaptability. 

In view of the fact that in our issue of October 10th, 
1924, we gave comprehensive descriptions of severa! 
machines of a somewhat similar nature, made by Johnson 
and Phillips, it is unnecessary here to enlarge on the prin- 
ciples of laying up wires to form cables, and we will go on 
immediately to outline the special features of the machine 
under review. Some idea of its magnitude may ho 
gathered from the fact that it is some 220ft. long overall, 
while it can accommodate cables up to 5}in. in diameter. 

On reference to the drawing it will be seen that th« 
machine comprises over a score of separate units, arranged 
in line, each of which performs some operation in applying 
the protective covering to a cable already finished in so 
far as its electrical properties and its lead sheathing are 
concerned, 

The cable to be armoured is brought into the shop on a 
drum by an overhead crane and is mounted in a pair of 
A frames at the left-hand end of the machine. The first 
unit through which it passes is a tank of melted compound 
or bitumen, which is kept constantly agitated by a drum 
driven off a line shaft on the wall behind. The drum also 
serves to lift a film of compound out of the tank and flow 
it over the cable as it passes. A die wipes off any surplus 
compound, and we noticed that, unlike some cable shops, 
the floor at Charlton was remarkably free from drippings 
or splashes of compound. Over the tank there is a hood 
connected with an exhaust fan to draw away any fumes 
coming from the hot compound. 

The next unit in sequence is a rotary head for applying 
tape, if required. It carries three spools of tape and is 
driven by belt from the main driving shaft on the floor 
behind the machine. Two steps on the pulleys provide 
speeds of 75 and 150 revolutions per minute. The main 
driving shaft just referred to, it will be seen, runs the 


| whole length of the machine, but is divided into three 
| sections geared together. It forms the connecting link 


to synchronise the operation of all the units and is of ample 
proportions to prevent there being any appreciable torque 
displacement from end to end. Near the centre of its 
length there is the driving motor, of 50 horse-power, which 
is connected up through a friction clutch. It will be readily 
understood that the inertia to be overcome in starting 
up such a big machine is very considerable, but we noticed 
that it could be overcome very comfortably and smoothly 
by the clutch, which could even be allowed to slip for con- 
siderable periods, to drive the machine slowly, without 
distress. The clutch can be operated from several positions 
along the length of the machine. 

Following the taping head referred to above there comes 
another compound tank and then a “ jute disc "’—that 
is to say, an apparatus for wrapping strands of jute round 
the cable. 1t comprises a sheet steel disc about 5ft. in 
diameter, mounted on an overhung belt-driven shaft and 


| running at either 75 or 150 revolutions per minute. On 


either side of the dise there protrude a number of pins on 
which are mounted the spools of jute. There is accommoda.- 
tion for sixty-four spools, or thirty-two on each side of the 
disc. The strands are all gathered together towards the 
centre and are led through a polished ring on to the cable. 
The jute, naturally, has little tensile strength and there is 
a liability for it to break, so the disc is covered by a sheet 
metal guard and an attendant stands alongside to watch 
for broken ends. It is astonishing, to the uninitiated, how 
quickly he notices a breakage—considering the speed at 
which the machine runs—stops, mends the break, and gets 
under way again. Beyond the jute dise there is another 
compound tank, a second jute disc, and again a compound 
tank. 

The following unit is the first section of the real armour- 
ing apparatus and comprises a cage for wrapping the cable 
with galvanised steel wire. The cage is of orthodox 
pattern, having accommodation for forty-eight bobbins 
in floating cradles, but will also hold as many as thirty 
other bobbins round the front end ring. These bobbins, 
of course, put a twist in the wire as it is applied and, 
consequently, are only used for comparatively light wire. 
The cradles for the floating bobbins are mounted on ball 
bearings and each of them will take about 3} ewt. of wire. 
The cage is driven from the main shafting by spur reduction 
gearing, which is so arranged, with a sliding pinion, that 
the direction of rotation can be reversed. A brake band 
round one of the rings is provided for stopping the cage 
quickly in case of emergency and also for holding it 
steady while it is being loaded. There is a light overhead 
gantry, equipped with blocks and tackle for lifting the 
bobbins into place. When the bobbins are dropped into 
the cradles, bosses on their ends engage with recesses in 
the cradle sides and hold them in position while the 
running spindle is pushed home. It is consequently 
unnecessary for the men to take the whole weight of the 
bobbin while the position of the spindle hole is being felt 
for. Beyond the cage there are the usual lay plate and 
closing die. 

After this wire cage the machine is duplicated length- 
ways, with the exception that directly after the second 
closing die there is a head for applying steel tape if that 
form of armouring is uired, while at the extreme end 
there is a tank for applying whitewash to prevent the 
cable sticking. Finally there is the draw-off or fleeting 
wheel, which is 9ft. in diameter and can be driven at a wide 
rai of speeds by means of interchangeable gears. The 
cable then goes to the take-up stand, where it is coiled on 
drums for dispatch. The drum is mounted on an adjust- 
able stand and is driven from the fleeting wheel by a chain 
and slipping clutch. The drums may be as much as 12ft. 
in diameter and weigh 20 tons. 

It should be pointed out that it does not follow that all 
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the units of this great machine need be used simultaneously 
as any can be thrown out of gear according to the specifica- 
tion of the cable being armoured. Thus, for instance, if 
only one layer of armouring is required, it could all be put 
on with one of the cages and the other left standing, so 
that it could be re-loaded with fresh wire bobbins—a 
process which would greatly economise time, as it generally 
takes considerably longer to re-load the machine than it 
does to do the actual work of armouring. On the other 
hand, the two cages can be connected together by means of a 
tube with, of course, the intervening units removed, and 
then as many as 120 wires can be put on in one layer. It 
is noteworthy that the whole of the machine was manu- 
factured in Johnson and Phillips’ engineering shops. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Trade Situation. 


TRADE conditions in the Midlands and Stafford- 
shire show but little change from weeks. The 
break in coke prices and consequent depreciation in value ; 
of raw materials, however, is considered a healthy sign, 
and freer buying is anticipated in the near future. Steel 
makers, though still busily engaged, do not find renewed 
business coming up to expectations. Structural engineers 
are for the most part fully employed and express con- 
fidence in the future. Demand for pig iron shows a slight 
improvement, and the whole of the production is being 
disposed of. South Staffordshire forgemen and re-rollers 
are in most cases poorly off for business. Resources are 
very irregularly employed, and the amount of business 
which going to the Continent on account of price 
disparity is stated to be increasing. The strip mills are 
badly hit in this respect. Local nut and bolt works find 
business brighter, but few orders for Staffordshire bars for 
this industry are being recevied. The general position in 
the Coventry motor engineering industry, though leaving 
room for improvement, shows progress. 


recent 


is 


Cannock Chase Railway Scheme. 


The decision of the Ministry of Transport not to 
grant an order for the construction of the Cannock Chase 
light railway has caused surprise and dismay among not 
only the promoters, but Midland industrialists generally, 
for the new line was considered a necessity for the full 
development of the Cannock Chase coalfields. It is diffi- 
eult to understand the motives which have urged the 
Minister of Transport to refuse his consent to the con- 
struction of the new line, which had the backing of indus- 
trialists, miners and local authorities. For nearly thirty 
vears efforts have been made to secure an outlet for 
Cannock coal to the West and South, and it would appear 
the latest attempt has shared the fate of the others and 
ended in failure. Failing the performance of the promises 
of the London, Midland and Scottish Railway Company, 
the coalowners themselves projected a line to connect the 
mining area with the Great Western system near Wolver- 
hampton, and to give access to the main lines by way of 
Brettell-lane and Stourbridge Junction. At present there 
ix such congestion of coal wagons in the bottle-neck of 
Walsall and Bescot, which is the only exit for the pro- 
ducts of the pits, that the coal is held up for days, and 
the delay in releasing wagons means that the full output 
of the mines cannot be got away. That, at a time when 
industrial development, and especially the development 
and better organisation of the coal industry, is badly 
such a negative result should follow from the 
efforts of those with knowledge of the needs of the district 
to improve its prospects, is deplorable. There is a strong 
feeling in the district that the matter cannot be allowed to 
rest where it is, and it has been suggested that a joint 
meeting of local authorities of the district should be 
called to consider the serious position that has arisen as far 
as the development of the area is concerned. 


needed, 


Black Country Pits’ Peril. 


A renewal of the flooding menace to many of the 
Black Country mines has arisen through somewhat 
unusual and unlooked-for circumstances. It will be re- 
called that. recently it was decided to close dowa the 
Buffery engine, and to rely upon the remaining two at 
Windmill End and Waterfall-lane, Old Hill, to keep the 
water to a level which would permit the mines to be 
worked. There has now been a breakdown to the Wind- 
mill End pump, and some of the colliery workings in the 
northern portion of the area are gradually becoming water- 
logged. What renders the existing position one of con- 
siderable anxiety is the fact that it is impossible at present 
to effect the necessary repairs to the Windmill End pump, 
owing to the vast volume of steam caused by the accumu- 
lation of water coming in contact with subterranean fires 
in the vicinity. Fortunately, there is no immediate risk 
of the flooding of the mines in the southern portion of the 
Old Hill ‘district ; but if the Windmill End pump should 
be out of action for a prolonged period, there will be the 
danger that the constantly increasing floods may gravitate 
there in such volume as to involve the possibility of the 
overpowering of the Waterfall-lane engine, in which event 
the district would be faced with the prospect of a disaster 
similar to that which befell the Tipton mining area. This 
is the fourth occasion within the last ten months that a 
critical position has developed in regard to the future’ of 
the mines in the Old Hill area. 


Birmingham Firm Secures £86,000 Contract. 


Considerable satisfaction is expressed that the 
Midland Railway Carriage and Wagon Company, of Bir- 
mingham, should have been successful in securing an 
order for thirteen passenger coaches for the South African 
Railways. The contract price is £86,000. It gives addi- 
tional satisfaction when one learns that there were no less 
than twenty-five tenders from various British, American 
and continental firms. 

















Raw Iron. 


The demand for foundry grades of pig iron shows 
some improvement, and inquiries in circulation lead to the 
belief that a better latent demand exists than has been the 
case for many months. As soon as values have crystallised, 
this demand is expected to make itself evident. It is 
made plain, however, that the fructification of inquiries 
depends upon prices. Now that coke prices are easier, the 
call for cheaper pig iron is intensified. Smelters protest 
that any economies they can effect in fuel have been dis- 
counted. Demand for pig iron has been so sluggish that 
though the furnaces which have been re-kindled remain in 
commission, some of them are making only a small output, 
and smelters eager to secure new orders, especially for- 
ward business, in many cases have given way to the extent 
of about half-a-crown per ton. On Change in Birmingham 
to-day Northamptonshire No. 3 foundry was pretty gener- 
ally offered at £3 15s., a reduction of half-a-crown on the 
previous minimum. Buyers, however, claimed to be able 
to secure supplies at below this figure, and stated that in 
some cases negotiations had proceeded on the basis of 
£3 6d. Derbyshire smelters were stiffer in their 
attitude, but it was possible to place orders for foundry at 


9 


| £3 17s. 6d., though this appeared to be the full extent to 


which makers were prepared to go. There is very little 
business passing in forge iron and prices are indetermin- 
able. offered at £3 14s. to £3 15s. 
at furnaces. 


Lincolnshire basic is 


Coke Values. 


satisfaction of the Midand blast-furnacemen. On 'Change 
in Birmingham to-day ample supplies were available at 
20s. per ton, and reports were current that business could 
be done at 17s. 6d. on rail. Those makers who were de- 
sirous of maintaining prices at the 22s. level fixed by the 
Association found themselves undercut by sellers who were 
willmg to negotiate at This break in prices 
has undoubtedly had the effect of stimulating buying. 


below 20s. 


For some months past furnacemen have generally bought | 


no more than the barest amount which prudence dictated, 
being well assured that unless coke came down there would 
be little profitable business to be done in pig iron. More- 
over, during the past few weeks consumers watching the 
fall in North Country prices, had anticipated a similar 
development here, and had bought only as a last resource. 
They are now placing business more freely, but are acting 
with caution, considering the time not yet ripe to enter into 
forward commitments. 


Steel. 


The steel trace to employed at a 
good rate, but new business is slow in developing, and 
plate mills in particular could do with more work. The 
call for structural material makes a heavy demand upon 
makers of joists and sections, but local contractors are 
experiencing a lull in the placing of new business, and they 
consider that many schemes are being held back pending 
more stable conditions in the market. Deliveries are much 
easier, and most descriptions of steel can be obtained in a 
reasonable period. Prices are unaltered officially, though 
some weakness is noticeable in certain descriptions. The 
trade in small steel bars is dull, and the price is in the neigh- 
bourhood of £8 10s. Some South Wales sellers of mild 
steel billets are offering supplies at a reduction of 5s. per 
ton on recent rates. Business is said to have been trans- 
acted this week at £6 15s. Most English mills adhere to 
the £7 quotation. Continental steel is being offered at 
very prices, one quotation received this week for 
joists being £4 16s. 6d. Antwerp, or about £6 Is. 6d. 
delivered Birmingham. Competition amongst foreign 
makers for British business is very keen, and prices gener- 
ally are at a low ebb. Billets cost about £5 6d. and 
sheet bars £5 10s. 


continues be 


low 


8. 


Finished Iron. 


Finished iron is receiving no increased attention. 
Where the home production is in competition with the 
imported article, the disparity in prices is so wide that a 
makers’ than now seems 
possible would be necessary to bridge the gap. There is a 
fair output of marked bars and the basis price of £14 10s. 
is maintained. Crown bars are quoted at £11 and by 
Lancashire houses at £11 2s. 6d. at port. Common iron, 
such as is used in the nut and bolt trade, can be purchased 
at £10 5s., as compared with £6 for Belgian iron. Wrought 
iron gas tube strip is in fair demand, values ranging from 
£12 10s. to £12 15s. per ton. 


much greater change in costs 


Galvanised Sheets. 


Though home demand for galvanicred sheéts con- 
tinues quiet, an improvement is reported in overseas 
requirements. Values are somewhat firmer, though there 
has been no change during the week in quotations. 
Galvanised corrugated sheets of 24 gauge command 
£14 15s. to £15. It was reported on Change in Birming- 
ham to-day that an order had been placed for galvanised 
iron sheets, the higher price being regarded as justified by 
the increased resistance to corrosion. It is noteworthy 
that exports of sheets during April continued on the excel 
lent lines of recent months. This may in some measure 
have been the result of the lowering of values which had 
for object the encouragement of overseas 
business. 


its special 


Satisfactory Production. 


Midland industrialists are pleased to learn that 
the excellent advance in pig iron production throughout 
the country continues, and that the splendid output 
achieved in March was surpassed last month. True there 
has been an increase of eleven in the number of furnaces 
in blast, bringing the total to 189, but that, under the 
present extremely difficult and trying conditions with 
demand notably poor, the output should have amounted to 
680,000 tons, compared with 671,800 tons in March, and 
539,100 tons in April, 1926, augurs well for output when 
conditions improve and an active demand exists. It is 
interesting to compare the production of the various kinds. 











The fall in coke prices continues, much to the | tributes 


| 1764. 


Of the total 237,800 tons were hematite, 207,300 tons 
basic, 182,500 tons foundry and 22,600 tons forge. The 
production of steel ingots and castings last month is con 
sidered quite good, amounting as it did to 850,100 tons, 
compared with 949,600 tons in March. The decline was in 
a large measure due to the Easter holidays. The produc- 
tion in April, 1926, amounted to 661,000 tons. 


Trade Returns. 


It is gratifying to Midland iron and steel masters 
to learn that while imports of iron and steel were nearly 
£900,000 higher in value than in April last year, our exports 
of iron and steel goods were also greater in value by over 
£500,000, last month’s export total being £5,674,713, 
against imports of £3,037,342. The total quantity of iron 
and steel imported during the month was 404,710 tons, 
compared with 261,787 tons in the corresponding month of 
last year. Taking the year to date, the imports show an 
advance on the corresponding period last year of no les 
than 911,182 tons. 


Unemployment. 


The re-absorption of labour into Midland indu 
tries continues at a rapid rate. Ever since the conclusion 
of the Easter vacation the unemployment returns for the 
area have steadily declined. The fall of 11,196 recorded 
in my last letter has been followed by one of 17,060, making 
a total decrease during the past fortnight of no less than 
28,256. The total unemployed in the Midland area is now 
reduced to 131,560, to which the Birmingham area con 
23,390. At Coventry the figures are down to 
The state of the heavy engineering industries in the 
Black Country, however, is shown by the fact that un 
employment has actually increased during the past week 
iu the following areas :—Bilston, Cradley Heath,Wednes 
bury and Wolverhampton, though the total increase for 
all these towns only amounts to 273, of which the latter 
accounts for 179. 








LANCASHIRE. 


(From our own Correspondents. ) 


MANCHESTER. 
Overseas Trade in Textile Machinery. 


SHIpMENTs of textile machinery last month 
showed a remarkable falling off compared with those of 
March, not all of which is explained by the fact that April 
was a shorter working period, and that the incidence of 
the Easter holidays had a marked effect on the month's 
trading returns. The more obvious cause is the fact that 
exports of textile machinery to Russia—during the past 
eighteen months or so, one of the principal foreign markets 
for this class of plant—had dwindled almost to vanishing 
point. From being the most important, Russia was, 
fact, last month easily the least important of the overseas 
buyers, the probable explanation being that the huge 
contracts for textile machinery placed in this country in 
1925 are fast approaching completion. Shipments to 
all markets during April reached a value of £838,141, com 
pared with £963,000 in the preceding month, and £835,997 
in April of last year. Exports of spinning and twisting 
machinery during the period under review were valued 
at £599,489, and of weaving machinery at £177,668. The 
Russian market accounted for no more than £6440, against 
£132,569 in March, and £137,188 in April, 1926. Ship 
ments to Japan were also on an appreciably smaller scak 
than in the previous month, amounting to £44,736, com 
pared with £110,958, although the latter figure was un 
usually high. The falling off in the directions indicated 
was, in some measure, compensated by the increased value 
of the exports to the British East Indies, shipments thence 
amounting to £221,828, against £143,000 in March and 
£145,000 in the corresponding period of last year. Holland 
was the second largest market with £84,700, followed by 
France with £72,400, South America with £63,160, Germany 
with £59,800, the United States with £52,700, Japan with 
£44,700, Australia with £23,546, China with £14,270, Russia 


with £6440, and “other European countries” with 
£152,400. 
Street Surfaces and Mud Splashing. 
The Manchester Corporation Cleansing Com- 


mittee this week has had before it for consideration the 
problem of road surface construction in relation to mud 
splashing. The suggestion has been made that the for- 
mation of street surfaces in the city should be changed 

that instead of the cambered surface from gutter to gutter 
the road should be divided into halves sloping towards 
the middle. The contention is that this would result in 
three: distinct advantages :—({1) It would considerably 
modify the mud-splashing problem ; (2) it would necessitate 
only one line of drainage pipes, down the centre, instead 
of one line at each side ; and (3) surface refuse would gravi 
tate to the middle and thus render cleaning easier. The 
suggestion is to be considered by the Paving Committee, 
although two strong grounds of objection have been ex- 
pressed. The first is the extremely heavy cost of convert 
ing existing thoroughfares, and the second is that by slop 
ing the streets inwards the roofs of tramcars will be brought 
dangerously close to one another, and it is pointed out 
that these vehicles occupy all the main thoroughfares 
where the chief benefit that would result from the adoption 


of the proposal—the diminution of mud-splashing—would 
be most appreciated. 
Non-ferrous Metals. 
Restricted operations in every section of the 


market for non-ferrous metals since my last report have 
had serious consequences from the point of view of prices. 
In the case of tin, lead and spelter, quotations at the time 
of writing are about as low as they have been this year, 
whilst so far as copper is concerned the current value i 
only fractionally better than the worst. Apart from a 
very modest trade demand for the metal during the greater 
part of the week, the tin market—usually extremely sus- 
ceptible to outside influences—was seriously affected by 
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‘ bearish’? American advices of depressing conditions. 
On balance cash metal at £290 15s. has lost about £7 since 
my last report, with forward positions at £283 5s. rather 
less than £5down. The tone of the market at the moment 
is weak and the outlook far from certain. During the 
course of the week the cable-making industry has made 
fair purchases of wire rods in the copper market ; but in 
spite of a fair aggregate turnover and favourable statistical 
advices from the United States, values have closed sub- 
stantially lower than those of a week ago, probably to 
some extent in sympathy with the other metals. Lead 
has not received much support from consumers, and the 
result is reflected in current prices, which are now at an 
exceptionally low level. Spelter, too, has met with a 
limited demand, and here again a serious decline has taken 
place compared with a week ago. 


Iron. 


The most important feature of the pig iron market 
here, and the most interesting one from the point of view 
of the user, continues to be the pronounced weakness of 
the metal. A factor which must be exerting an influence 
is the relatively low rate at which foreign pig iron is being 
offered on. this market, continental makers having just 
made a substantial ** cut ’’ in their selling prices. Formerly 
at about 85s. per ton, including delivery to buyers’ works 
in the Manchester district, Dutch and Belgian iron is now 
being offered at 79s., a figure which leaves a pretty wide 
margin in favour of the imported iron even allowing for 
the latest reduction in Midland brands. Derbyshire makes 
have weakened to 85s. 6d., delivered Manchester, and 
Staffordshire to about 86s. Middlesbrough, however, 
is unchanged at 88s., with Scottish at 100s. and upwards, 
and East and West Coast hematites at 93s. A good many 
makers have still fair tonnages on their books for delivery 
against old contracts, and under these circumstances, 
with most big users still fairly well covered, there is little 
fresh inducement at present to place any further big orders. 
The result is that most of the current buying, as one maker 
described the position, is of a strictly retail character. 
Similar dull trading conditions prevail in the case of manu- 
factured iron, although here, with prices down to about the 
pre-strike level, users have not the same grounds for com- 
plaint. The demand for bar iron is not more than suffi- 
cient to provide work for 50 or 60 per cent. of the produc- 
tive capacity. Lancashire Crown bars are quoted at £11 
per ton and seconds at £10. 


Steel. 


In the steel market, also, new business is on a 
disappointing scale, although specifications against the 
balance of existing contracts are said to be flowing fairly 
freely. In most instances, these old contracts are suffi- 
cient to meet the current needs of consumers, and even 
the constructional engineers, who are perhaps the busiest 
section of the engineering industry in this district, are 
placing little new business. Ship and tank plates are 
quoted at the basis price of £8 7s. 6d. per ton, joists and 
sections at £7 12s. 6d. to £7 15s., according to delivery, 
boiler plates at about £11 7s. 6d., and bars at £8 5s. to 
£8 17s. 6d. Except for the placing of orders for odd lots 
offers of continental steel are meeting with little response, 
and prices, on the whole, are weak. Imported joists and 
sections, for delivery to Lancashire works for cash against 
documents, are down to £5 17s. 6d., with ordinary plates 
quoted at £6 17s. 6d. to £7, Siemens plates at £7 5s., and 
Belgian bar iron at £5 12s. 6d. to £5 15s. Steel bars are 
rather steadier at £5 15s. to £5 17s. 6d., but billets and 
sheet bars are very dull and nominal at £5 to £5 2s. 6d. and 
£5 5s. to £5 7s. 6d. per ton. Continental wire rods are 
about unchanged at £6 7s. 6d. There is still a good demand 
for export to India for 24-gauge galvanised sheets, which, 
however, are back again to £14 12s. 6d. per ton f.o.b. 


BARROW-IN- FURNESS. 
Hematite. 


Business is quiet in hematite pig iron. The recent 
cut in prices brought some business, but buyers generally 
are holding out for a further drop in iron prices, which 
is not quite so easy to bring about as it seems, although 
coke prices have been again easier. At present there is 
activity at the whole of the works in the area, and between 
the Carnforth and Workington districts there are sixteen 
furnaces in blast. For the most part the whole of the 
production is going into prompt use. Local steel makers 
are taking good deliveries. No charcoal iron is being 
made at present. 


Iron Ore. 


All through the mining areas there is activity. 
and a good output of metal is being maintained. The 
demand is almost wholly on local account for ordinary 
sorts, but some best grade ore is leaving the district. Im- 
portations of foreign ore are being made, cargoes reaching 
Barrow last week from Almeria and Kirkenes. 


Steel. 


In the steel trade there is quite a busy state of 
affairs at both Barrow and Workington, steel rails being 
the chief output. Orders are fairly well held, but new 
business is quiet all round. Deliveries are being made 
overseas. Hoops are a good trade, and the plant at Barrow 
is well employed, mostly on overseas orders. 


Fuel. 


There is a steady call for both coal and coke, 
most of the latter coming from the East Coast. 








SHEFFIELD. 
(From our own Correspondent.) 
More Furnaces Stopped. 


In referring to the continued absence of new 
business in the steel trade to take the place of the large 


|} output of about 3500 tons of iron, by five of the most 


worked off, I have already had to record the fact that two 
of the large open-hearth furnaces at Templeborough have 
had to be stopped. Since I wrote last week a third furnace 
has been put out of commission there, as well as two more 
at other works. At the same time there are plants which 
are reported to be as busy as ever, and at the Penistone 
steel works, where five of the six furnaces are operating, 
it is stated that there are contracts in hand for some time 
to come. It is reported that new business is not coming 
through well for steel from the Lincolnshire centres. 
Conditions, therefore, are evidently of an up-and-down 
kind, and it is certain that they will remain so until the 
prices of pig iron and steel become stablised at, of course, 
a lower point than that now ruling. The Sheffield forges 
and rolling mills report that nearly all their customers are 
having difficulty in maintaining their position. The tire 
plant at Penistone, however, keeps fairly busy, and the 
rail rolling mills have good orders on hand. Trade in wire 
in Sheffield is brisk and some useful work for overseas is 
being executed. Conditions in the heavy foundry and 
engineering shops are depressing, orders having been scarce 
and most difficult to get for a considerable time. Business 
has fallen off recently in best tool steels, and increasingly 
severe foreign competition is noticeable. 


Some Recent Contracts. 


In face of severe continental competition, the 
Clayton Wagon Company, Ltd., of Lincoln, has secured a 
contract for the supply of twelve first-class articulated 
twin saloon coaches for the South African Government 
Railways. Other orders obtained by this firm recently 
include three ** Clayton ” railway steam cars for the Ceylon 
Government Railway, a “ Clayton ’’ railway steam car for 
the Aden Railways, and another for the Polish State 
Railways, two 200 H.P. light steam locomotives for the 
North-Western Railways of India, and a 200 H.P. light 
steam locomotive for the New Zealand Government Rail- 
ways. The South African Railway Board has accepted the 
tender of the Midland Railway Carriage and Wagon Com- 
pany, Ltd., of Birmingham, in which Cammell Laird and 
Co., Ltd., have a large interest, for thirteen coaches. This 
firm’s tender amounted to £86,000, and that of the Clayton 
Wagon Company for the South African contract was for 
£80,000. Twenty-five tenders were received, including 
some from American and continental firms, but the British 
tenders were among the cheapest, and the firms were able 
to guarantee quicker delivery. The Stanton Ironworks 
Company, Ltd., has secured an order for the supply of 
415 tons of 2in. to Sin. diameter cast and spun iron pipes, 
valued at £3969, for the Southwell Rural District Council. 
The Southport, Birkdale and West Lancashire 
Board, has accepted the tender of the Staveley Coal and 
Iron Company, Ltd., for about 700 tons of cast iron spigot 
and socket pipes and specials, L5in. in diameter. 


Sheffield-Canadian Enterprise. 


William Cooke and Co., Ltd., of the Tinsley 
Steel and Wire Rope Works, Sheffield, are establishing at 
Vancouver, Canada, plant for the manufacture of wire rope, 
suitable for the requirements of mining, shipping, agri- 
culture, fishing and lumbering. I understand that it is the 
intention of the company to make in Canada rope from 
wire supplied from this country, so that the finished pro- 
duct will be of the same high standard as that produced at 
the Tinsley works. 


Plate and Cutlery. 


Ihe plate and cutlery trades remain in a lifeless 
condition. Severe price cutting has been indulged in to 
get what business there is, and the trade generally is in 
an unsatisfactory state. A few Government contracts, and 
special contracts for catering concerns, together with what 
is fortunately a fairly good colonial market for good-class 
cutlery, comprise the bulk of the activity at the moment. | 
Home trade through the shopkeeping channels is com- | 
paratively poor. The export returns for the first four | 
months of the year show that the value of cutlery is down 
by about £10,000 on the figures for a year ago. Cutlery 
imports show a marked and steady increase. 


Trade with Russia. 
Sheffield has a very direct interest in the raid on | 
the Arcos building in London, which caused such a sensa- 
tion last week-end, for the city has had an important trade | 
connection with Russia in tool steel, files, saws and other 
classes of tools. It is true that some Sheffield firms have | 
declined to do business with Russia since the war, except 
on a cash basis, which, of course, was not forthcoming ; but 
a number of firms which have had an important trading 
connection with that country have been accepting credit 
and doing business through the channel of Arcos. Such 
firms have been paying particular attention to the pro- 
duction of material of a kind suited for the Russian market, 
and work, varying in volume, has been carried out in the 
city from time to time. Considerable sums are owing to 
manufacturers for work done, and they are now naturally 
wondering what is going to happen as a result of recent 
events. Fresh orders were placed in Sheffield recently, 
and though it was stated that all of them had been can- 
celled, this is not so. I have heard of some at least that 
have not been cancelled. 





Stanton Ironworks’ Scheme. 


Further particulars are available of the big re- 


| organisation scheme that has been launched by the Stanton | 


Ironworks Company, Ltd., the owners of the great pipe | 
foundries near Nottingham. It is proposed to replace tne | 
nine old-type furnaces at Stanton Gate, having a weekly | 


modern type, with a weekly output of 5000 tons. Of the 
original furnaces, four were at what are known as the old 
works, and five at the new works a short distance away. 
At the old works, where the furnaces have not been in 
blast for nearly two years, two new furnaces are to be 
erected. Work has already been commenced on these 
extensions by the contractors, Head, Wrightson and Co., 
Limited, Thornaby-on-Tees, and on one of the three at 
the new works. In the latter case progress will necessarily 





accumulations of orders which have now been practically 





have to be slower, as four of the old furnaces are still in 


Water | 


| which it 


| worth 


blast, and will, of course, not go out until the new plant is 
ready to be put into commission. It is expected that the 
furnace in course of construction at the new works will be 
ready by the end of this year, and those at the old works 
by March next year. The whole of the five furnaces in 
the full scheme will be of the same design, which is that of 
the company’s own staff, embodying the most modern 
principles of blast-furnace practice. The furnaces will be 
mechanically charged with double-skip apparatus, have 
rotary tops, and be fed with trolley cars from a system of 
bunkers for the ore and limestone. Skips will be filled 
direct from bunkers for coke. The calcined stone will be 
brought from a system of new kilns which is being in 
stalled at the bunkers. There will be eight calcining kilns 
at the old works and probably twelve at the new works. 
The whole charging operation of each furnace will be under- 
taken by one man in place of ten men required with the 
existing type of furnace. The old plant at Stanton, by 
the way, was built about sixty years go. 


New Sheffield Coking Plant. 


It is, however, not only in the matter of blast- 
| furnace practice that the great industrial areas of York 
| shire and the Midlands are adopting up-to-date plants. 
I have already recorded the decision of the Nunnery 
Colliery Company, Sheffield, to install a battery of twenty- 
five by-product coking ovens and other plant. Th: 
announcement is now made that the Tinsley Park Colliery 
Company, Sheffield, has decided to replace the whole of 
its older parallel-walled ovens by ovens of the latest taper 
construction, and for this purpose has placed an order for 
thirty ovens of the latest design with the Koppers Coke 
Oven Company, Ltd., Sheffield. Acting in conjunction 
with the Koppers Company, the Tinsley Park Company 
some time ago erected an experimental battery consisting 
of eight large-capacity taper ovens of the latest design, 
and it is the success of this experiment which has induced 
the company to scrap the rest of its older plant. In the 
experimental battery a charge of 9} tons of coal has 
been burnt off in 9} hours, while regular working charges 
containing 10-12 per cent. moisture have been carbonised 
in 11-12 hours, which is equivalent to a throughput of 
140 tons of coal per oven per week. The older ovens at 
Tinsley Park have a carbonising period of 30-32 hours, 
and hold a charge of 9} tons, this being equivalent to a 
throughput of 51} tons of coal per oven per week. This 
new system of carbonisation can be operated so as to 
| enable coke of a highly combustible nature to be pro 
| duced which can be employed as a domestic fuel. One of 
the main ideas of the erection of the experimental plant 
was to provide means for carrying out tests on a working 
| scale in order to ascertain whether the problem of smoke 
less fuel could be solved by the carbonisation of coal unde 
| high-temperature conditions. In order to enable these 
| experiments to be effectually carried out, the plant has 
| been equipped with machinery for the blending of several 
classes of coal in any desired proportion, for it has been 
found in many cases that a coke of an improved combust- 
ible character can be produced by the admixture of other 
coals. It is intended to continue to carry out exhaustive 
tests of this nature, and it is hoped that the results will 
prove of great value to the coking industry. 





Colliery Developments. 


Important developments are being carried out 
at Hatfield Main Colliery, which was recently taken over 
by the Carlton Main Colliery Company. A new slack 
washer is being constructed, and No. 2 shaft has been 
opened up to enable the Kent Thick seam, which is about 
5fit. 9in. thick, to be worked. This seam is considered to 
be one of the finest in the district, and it is calculated that 
the output of the colliery will be doubled in twelve months. 





Goole Docks Project. 


An agreement has been arrived at between the 
Aire and Calder Navigation and Pease and Partners, Ltd., 
under which coal from the Thorne coalfield will be ex 
ported through the Goole docks instead of from a wharf 
was proposed to construct on the river bank 
below Goole. Under this new arrangement a railway will 
be constructed from Thorne to Goole across the Goole 
moors, and the coal will then be conveyed by high-level 
enclosed belt conveyers to loading appliances in the newly 
widened part of the Barge Docks, which is close to the 
site where more docks are to be built. Only appliances 
of the most modern type, such as will facilitate the quick 
loading of the ships, are to be utilised, and it is estimated 
that at the commencement they will be able to deal with 
6000 tons of coal per week. Later, however, Pease and 
Partners will require accommodation to export some 
600,000 tons per annum. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


More Work for the North. 


Prospects in the shipbuilding and heavy engi- 
neering trades are improved by the placing of more orders. 
The engine works department of W. G. Armstrong, Whit- 
and Co., Ltd., Newcastle-on-Tyne, has received 
a contract from the London and North-Eastern Railway 
Company to take out and repair the three pairs of 90ft. 
entrance dock gates at Immingham Dock. R. and W. Haw 
thorn, Leslie and Co., Ltd., of Hebburn-on-Tyne, has booked 


| an order for two vessels of about 8000 tons each for the 


Booth Line of Liverpool. The firm has also obtained a 
contract for two tugs for the Argentine Government, which 
is in addition to the order for two sloops which it received 
from the Argentine Government some time ago. -Tyne 
firms which have tendered for work in connection with 
the Argentine Government naval programme are awaiting 
the placing of other contracts. It is reported that an 
order for two cruisers has been given to Italian shipbuilders, 
and if that is correct disappointment will be caused on the 


Tyne. 
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Cleveland Iron Trade. 


The position in the Cleveland pig iron trade is 
very disappointing. Business is most difficult to negotiate, 
for foreign competition is keener than ever, and the general 
conviction that prices must fall further keeps many possible 
buyers off the market. Much improvement in demand is 
needed to assure continuity of full employment at the 
works. No doubt ironmasters will be reluctant to take 
such a step, but events may force their hands. Certainly, 
they are not selling anything like the quantity they are 
making, and it is not a commercial proposition to produce 
iron for stock. The root of the whole trouble is that prices 
are not down to a competitive level. Cleveland cannot 
approach continental prices, and any buyer prepared to 
use foreign iron can save several shillings per ton. There 
is still planty of imported iron coming into the Tees, and 
Scottish foundries are buying iron from Antwerp at about 
10s. per ton less than Cleveland. Thus even another cut 
of 5s. per ton would not seem sufficient to shut out this 
imported iron, which is killing Cleveland industry. Cleve- 
land makers, however, refuse to make further concessions, 
and maintain the following as their minimum :—No., | 
foundry, 77s. 6d.; No. 3 G.M.B., 75s.; No. 4 foundry, 
74s. ; No. 4 forge, 73s. 6d. 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade prices 
are still drooping. This week 80s. per ton is the recognised 
market quotation for mixed numbers, but that is for small 
lots, and were a good order to come along even better 
terms could obtained. But nearly all the business 
done is for very small lots, and export orders are very 
scarce Owing to the competition of cheap German 
hematite. 


be 


Ironmaking Materials. 


[ron ore imports continue on a heavy scale, but 
there is a less confident note regarding forward business 
owing to the uncertainty of the iron trade outlook. Best 
Rubio ore, however, remains steady at 22s. per ton c.i.f. 
lees. The fuel market is in a deplorable state, but it does 
not raise hopes of cheaper coke for the furnaces. For 
good medium furnace qualities delivered at the works 
22s. 6d. per ton is a full price, and probably 22s. could 
be done. 


Manufactured Iron and Steel. 


The steel works are still working at full capacity 
and exports are heavy, but manufacturers are becoming 
apprehensive about the continued dearth of new orders. 
The plate mills are not nearly so busy as they have been, 
and both plates and sections are realising 5s. per ton less 


than was the case a few weeks ago. Other quotations 
remain unchanged. 
The Coal Trade. 
The Northern coal trade is passing through 
another difficult time. Owing to the lack of business 


large numbers of miners in Durham County have received 
notices. Several pits are only working three days a week, 
and some may have to close altogether if trade does not 
Only one section of the market exhibits any 
movement, and that Northumberland steam coals, 
which continue in fairly heavy demand for prompt de- 
livery. For other classes of fuel there is little business 
passing, and the outlook is not encouraging. The first 
half of the year is now well advanced, and the much-needed 
expansion of trade to keep the pits employed regularly 
does not come. Collieries producing the best qualities 
of steam coal could take on much more business if it were 
offered. There is sufficient trade, however, to keep values 
very steady, and direct sellers ask l4s. 6d. to 14s. 9d. 
Second-hand holders are indicating similar figures in view 
of the inquiries for prompt cargoes. Lower grades are 
also moving off a little better, and smalls maintain their 
recent firmness, as they are in lessened output. Durham 
steams, both large and small, are very steady at late prices. 
Gas coal pits are working on old contracts, and fresh orders 
are coming along very slowly. Best Durham gas qualities 
are quoted at from 16s. 6d. to 17s. 6d., but firm business 
submitted to sellers could probably shade these quotations. 
Coking coals and bunkers are dull for all directions. Coke 
is in large supply, and values are steady, though consumers 
are purchasing very cautiously in the hope of prices 
coming down. Best gas coke is about 20s. 6d., patent 
foundry and beehive foundry 23s., and special makes 
26s. to 28s. 


revive. 


Is 








SCOTLAND. 
From our own Correspondent.) 


Dull Outlook. 


Most departments of the steel and iron trades 
in this district are largely affected by the continued dull- 
ness. Some branches have plenty of work on hand at 
present, but the absence of new business is causing some 
anxiety. Conditions may show an early improvement, but 
meantime consumers are not taking as much material as 
manufacturers would like. There is evidently little doubt 
that shipbuilding firms and other concerns have a con- 
siderable amount of business to place, but at present 


| week totalled upwards of 10,000 tons. 








| market is 





conditions are unusually slow, and the outlook, prior to | 


the holiday season at least, is discouraging. 


Diesel Engines: New Glasgow Works. 


Fiat British Auxiliaries, Ltd., has made arrange- 
ments to open works in Glasgow, which will be devoted to 
tite manufacture of auxiliary Diesél engines of the Fiat 
type for marine purposes, and auxiliary and main engines 
for land purposes. Machinery up to 1500 B.H.P. will be 
made. The site of the works extends to about 6} acres, 
and manufacturing operations will be commenced as soon 
as the necessary plant is installed. 








Steel. 


Most of the steel works are still busy, bringing 
deliveries up to date. Sections and plates are urgently 
wanted for work in progress. New orders, however, are 
not coming forward as expected, and unless some speeding 
up takes place a few weeks will find many works in need 
of specifications. Steel prices are unaltered, but any 
transactions going through at present have to be concluded 
at Association prices, which are somewhat below those 
obtainable a short time ago. 


Steel Sheets. 


The demand for most grades of steel sheets has 


apparently fallen off, and prices show a weakening 
tendency. 
Bar Iron. 


The bar iron works are working under adverse 
conditions. Home demands are far below expectations, 


| and any business being done for export entails a sacrifice 


in prices. Similar conditions rule in the re-rolling depart- 
ments. Re-rolled steel bars are in the region of £8 2s. 6d. 
per ton for home delivery. 


Scrap. 


Heavy scrap material is firm in price at present, 
owing, it is said, to a pronounced shortage, owing to 
buying operations abroad. Cast iron scrap is, however, 
easicr. 


Iron Ore. 


Imports of iron ore at Glasgow during the past 
During the same 
period the imports of iron were unusually small. 


Coal. 


The Scottish coal market continues without 
change. Outputs have been still further reduced, but are 
equal to alldemands. The tendency is weak in all districts, 
with treble nuts providing the only exception to the general 
rule. Most collieries are averse to a further shading of 
prices, and as a rule concessions are only given when a 
clearance at the pit is desired. The demand for home con- 
sumption is poor, buying being of a strictly hand-to- 
mouth variety, while foreign business is difficult to nego- 
tiate. Aggregate shipments amounted to 242,110 tons, 
against 274,168 tons in the preceding week and 209,395 
tons in the same week last vear. 








AND ADJOINING COUNTIES. 


Fro 


WALES 


m our own € orrespondent ) 


The Trade Outlook. 


THE conditions prevailing in this district are far 
from satisfactory, and the outlook leaves much to be 
desired. It must be acknowledged that so far as the steam 
coal trade is concerned, shipments have been relatively 
active. There has been a steady expansion, and yet the 
conditions existing are very disappointing. Business 
very slow, and all indications point to a very dull. time 
being experienced during the next month or so at least. 
This may appear to be very conflicting, but there is no 
doubt that the shipments that have been in progress and 
are now being carried out are based on business effected 
some little time ago, and, furthermore, it is more than likely 
that the eight-hour day with its increased production 
is being felt. The demand from abroad is insufficient to 
absorb the existing output and, as a consequence, the 
easy. Still this district has had a very fair run 
and it is not surprising that there should be some reaction, 
as, for several months past, the prices prevailing for Welsh 
coals have been relatively high when set against the figures 
at which North Country coals have been obtainable. Quite 
apart from the current demand being negligible, there 
is not much being done in the contract line. The Central 
Brazilian Railway is reported to have bought 100,000 
tons of Welsh coals, consisting of two-thirds large and one- 
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third small, for delivery from May to August, and the Portu- | 


guese State Railways have purchased about 16,000 tons, 
but up to the time of writing the Norte railways of Spain, 
which were in the market for about 12,000 tons of steam 
coals recently, but called for fresh tenders, have not 
actually bought. The Navagazione Generale Italiana has 
also contracted for about 55,000 tons of best Welsh large 
coals for shipment over June—September, but all these 
orders put together do not amount to much when extended 
over a period. So far as shipping is concerned, it is interest- 
ing to note that two local companies have returned to a 
dividend-paying basis after a period of about three years, 
but those shipowners whose tonnage is on the small side 
and is employed in the short trades, are experiencing a 
most difficult time. The rates of freight prevailing in the 
French Coast and Bay trades are quite unremunerative, 
and it is surprising that so many owners can keep their 
steamers running. The conditions in the tin-plate trade 
leave much room for improvement, and further works 
have temporarily suspended operations, though in the 
ship-repairing trade employment is still fairly good but 
not up to the standard of the past month or so, 


Miners and their Wages. 


It is doubtful whether there is anyone who would 


| claim that the miners are earning good money, and yet 


there are grave fears that from the end of this month there 
will be a reduction in their earnings. The 1926 agreement 
provides that the wages for June, July and August shall 
be the 1915 standard base rates plus a percentage to be 
determined in accordance with the results of the industry 
in February to April, subject to a minimum of 28 per cent. 
added to such standard rates. The ascertainment for the 
period from February to April is expected to be shortly 
made known, and will be the first since the resumption 


| of work in the coalfield following upon the national strike 


of last year. So far as can ascertained, there is the 
distinct probability that the percentage addition to the 
1915 standard rates will be reduced from 42-22 per cent. 
to the minimum of 28 per cent., and also of the subsistence 
wage, which now stands at 8s. 0}d. per shift, being lowered, 
but the latter is a question that will be fully considered at 
a meeting of the South Wales Coal Conciliation Board, 
which is to be held on the 31st inst. 





Docks Traffic. 


The returns of the Great Western Railway Com- 
pany relating to the six docks under its eontrol in South 
Wales show that, for the four weeks ending April 17th last, 
imports amounted to 454,770 tons, as against 496,120 
tons for the four previous weeks, and 430,400 tons for the 
corresponding period of last year. Exports totalled 
2,772,601 tons, compared with 2,672,882 tons in the pre- 
ceding four weeks and with 2,380,325 tons for the corres 
ponding period of 1926. Taking the figures from January 
Ist to April 17th last, imports came to 1,821,824 tons, as 
against 1,600,087 tons, while exports totalled 9,587,837 
tons, compared with 9,778,224 tons for the corresponding 
period of last year. Imports and exports combined, there- 
| fore, amounted to 11,409,661 tons, as against 11,378,311 
| tons, so that up to April 17th last trade was on the right 
| side, although the margin of improvement is somewhat 

narrow. 





Ship-repairing Industry. 


Further progress has been made in coming to 
| agreement for a revision of the working conditions in the 
ship-repairing industry of this district, thus enhancing 
the chances of employers competing more successfully 
for work in the near future. Last week it was announced 
that the negotiations between the employers and the repre- 
sentatives of the Amalgamated Engineering Union had 
been brought to asatisfactory conclusion, and that through- 
out them the best of feeling had prevailed. The revised 
rules have to be submitted to constituent members of both 
parties, as the terms arrived at have been arranged at a 
joint conference of their representatives. The workers 
concerned in this agreement are the fitters, turners, black - 
smiths, patternmakers, millwrights and machinists. 


Current Business. 


The tone of the steam coal market has become 
very quiet during the past week, and the amount of business 
now being done is almost a shadow of normal times. Many 








| acting, inverted four-cylinder triple-expansion ; 


collieries are working very irregularly, and are experiencing 
the greatest difficulty in maintaining recent prices. One 
or two of the best kinds of Admiralty large coals are well 
placed for the next week or two, but second Admiralty 
large coals are distinctly uneven, while some of the Mon 
mouthshire qualities are in poor demand pits have been 
idle. Best Admiralty large coals are nominally quoted at 
22s. 6d. to 23s., but it is doubtful whether these figures 
are obtainable. Small coals are steady for the reason that 
the interrupted working of collieries is interfering with 
the output of smalls. Patent fuel is relatively a very 
steady market, and works are comparatively well off for 
the remainder of this month. Pitwood is easy for prompt 
supplies, and the irregular working at pits is prejudically 
affecting the demand for this commodity, which is quoted 
at 29s. to 30s. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Avromatic anp Etrecrric Furnaces, Limited, of 173-175, 
Farringdon-road, London, E.C. 1, asks us to announce that an 
arrangement has been entered into between it and Messrs. Carlo 
Brivio, of Via Principe Umberto, 25, Milan, for the manufacture 
and sale of Wild-Barfield electro-magnetic furnaces in Italy. 


Tue Mirreitees Watson Company, Ltd., Glasgow, asks us to 
announce that it has acquired the rights of manufacture and 
sale, both for land and marine service, for the British Empire, of 
the surface condenser made in France by La Société des Con- 
denseurs Delas of Paris, with power to grant sub-licences to 
other condenser manufacturers. This condenser embodies the 
patented inventions of Engineer-Admiral Ginabat, late of the 
French Navy, and Monsieur Delas of Paris. 


Messrs. Couzens anp Brown, of 9, Old Queen-street, West- 
minster, 8.W. 1, ask us to announce that, consequent upon the 
death of Captain Reginald J. Wallis-Jones, the sole surviving 
partner of the firm of Wallis-Jones and Dent, consulting engineers, 
of 50, Queen Anne’s-gate, London, 8.W. 1, they have taken over 
the business of that firm. All works and other engineering matters 
now in progress which were previously under the supervision of 
Wa'!lis-Jones and Dent will be attended to by them, and it is 
requested that all correspondence relating to such works should 


in future be addressed to themselves 








LAUNCHES AND TRIAL TRIPS. 


Toronpoc, steamer; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Paterson Steamships, Ltd., of 
Canada; dimensions, 253ft. long. Engines, inverted marine 
type with three cranks ; constructed by the builders ; launch, 
April 14th. 


Ini0NA, steamer ; built by Workman, Clark and Co., Ltd., to 
the order of the United Fruit Company, of Boston ; dimensions, 
355ft. by 48ft. by 31ft. 6in. ; 4200 gross tonnage. Engines, direct- 
constructed by 
the builders ; launch, April 21st. 


Vatiey Camp, steamer ; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the Valley Camp Coal Company, 
Ltd., of Ontario ; dimensions, 260ft. by 43ft. beam ; 2000 tons 
deadweight. Engines, triple-expansion ; constructed by the 
builders ; trial trip, April 22nd. 

ARABISTAN, single-screw steamer ; built by William Gray and 
Co., Ltd.; to the order of Frank C. Strick and Co., Ltd. ; dimen- 
sions, 400ft. by 53ft. 6in. by 29ft. 7jin. Engines, triple-expan- 
sion, 28in., 46in, and 77in. diameter by 48in. stroke, pressure 
180 Ib. ; constructed by the builders ; trial trip, April 25th. 

Hvoster, steamer; built by Swan. Hunter and Wigham 
Richardson, Ltd ; to the order of A/S “ Flora,’’ Oslo, Norway ; 
dimensions, 254ft. 6in. by 35ft. 6in. wide. Engines, triple- 
expansion ; constructed by the builders ; trial trip, April 26th, 




















































(1) Delivered. 











(2) Net Makers’ works. 


( 


3) f.0.t. Makers’ works, approximate. 


(6) Hcme Prices—All delivered Glasgow Station. Boiler Plates 10/— extra delivered England. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
(6) Delivered Sheffield. 





(e) Delivered Birmingham. 





(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 
* Open market price. Special price for pig iron producers, 22/— per ton at evens, 
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C Pri for M 
urrent Prices for Metals and Fuels. 
TRON ORE. STEEL (continued) FUELS. 
N.W. Coast— N.E. Coast— Home. Export SCOTLAND. 
Native 18/6 to 21/- £sd. £8. d. £ s. d. (Prices not stable.) 
(1) Spanish 18/6 to 21/-— Ship Plates e-3 €. : . 
(1) N. African 18/6 to 21/- Angles 712 6 LANARKSHIRE— Export. 
’ ' ‘ ae 2 ’ (f.0.b. Glasgow)—Steam .. 14/- 
N.E. Coast— Boiler Plates . 146 D>. “ im Ell 14/6 
Native : 18/— to 21/- Jets. 7a3 6. i ‘3 Splint 15/6 to 16/9 
Foreign (c.i.f.) 22/- Heavy Rails - 880 © : ‘ * Trebles 14/- to 14/3 
Fish-plates -Bee. ea Doubles 13/- t> 13 ¢ 
Channels 1 56 O. £9to £9 5 ve a Singles 12/9 
PIG IRON. Hard Billets si2 6. Aveeee— 
Home. Export. Soft Billets 7122 6. . (f.0.b. Ports)—Steam 13/9 
£8. d. £ s. d.| N-W. Coast— s) = aa 15/6 
(2) Scortanp— Barrow— as me Trebles 14/6 
Hematite. . 450 Heavy Rails .. 810 0.. .. _ FiresHire— 
No. 1 Foundry 490. Light Rails 815 0t 9 0 0 (f.0.b. Methil or Burnt- 
No. 3 Foundry 440. “ Billets 8 0 Otoll 10 0 island)—Steam 12/6 to 14 
ee MANCHESTER— Screened Navigation 18/—to 19 
N.B. Coast— ‘ Bars (Round) 817 6. wt Trebles 14/6 to 15 
Hematite Mined es. aha 40 0 »» (Small Round) $50. = Doubles 13/3 
Mo. 1 a a oo9 Hoops (Baling) 1 0 0. ll 0 0 Singles 13 

Cleveland— ” (Soft Steel) 1015 0. 10 15 0| Lora1ans— 

Mo. 2 ee 317 6. 317 6 Plates ce an Ta — (f.0.b. Leith)}—Best Steam 13/9 
Silicious Iron . . 317 6. 317 6 »» (Lancs. Boiler) .. 11 7 6. - Secondary Steam 13/— to 13,3 
No. 3G.M.B. . 315 0. 315 0 | Suarrmip— Teebles . se/o 
No. 4 Foundry 314 0. 314 0 Siemens Acid Billets .. 11 0 0 — Doubles 13/3 to 13/6 
No. 4 Forge 313 6.. 313 6 Hard Basic .. .. 926 - Singhs saf- 
Mottled 31 @. 313 0 Intermediate Basic ae. 6 <. ; - 
White 828..¢@. 313 0 Soft Basic 7 5 Oto 710 0 ENGLAND. 
Hoops OR. de ae = (8) N.W. Coast— 

' MipLanps— Soft Wire Rods 950. — Steams 27/6 

(3) Staffs.— ae Household .. 42/6 to 58/6 
All-mine (Cold Blast) — - Small Rolled Bars... 810 Oto 815 0 _ ' saaeaines 
North Staffs. Forge 312 6. —_ Billeteand Sheet Bars... 6 15 Oto 7 0 0 erty 

“ ez Foundry... 4 1 6. =) Sheets (20 W.G.) .. L110 Ot012 0 0 Best Steams hia 14/6 to 14/9 
Galv. Sheets, f.0.b. Lpoo! 1415 Otol5 0 0 Second Steoms Sa/Ote 14 

(3) Northampton— I. a Steam Smalls 10/6 
Foundry No. 3 315 0. Anges i a 7s Oe 1 a ra Unscreened . . 13/6 to 13/9 
Foundry Forge 38 0 — Joists ys Ow Trt ¢ Household .. 21/- to 27 

: Tees oo os «oe ce OW Oto 819 @ err i ’ 

(3) Derbyshire— Bridge and Tank Plates os i oe Best Ges 16/6 to 17/6 
No. 3 Foundry $17 6. _ Boiler Plates .. ll 0 Otoll 10 0 os 14/9 to 15/3 
Foege ois 6. sa Household .. 21/- to 27 

Lin a Foundry Coke « vs te SCO 
ge rw os 4 NON-FERROUS METALS. Sunes inland. 
No. 4 Forge “¥ pate ; x Swansza— Best Hand-picked Branch . 30/—to 31/- 
Basic sir. 6. om Tin-plates, I.C., 20 by 14 19/3 to 19/6 Best Selected House Coal .. 25/-to 27/6 - 
Block Tin (cash) 290 15 0 Screened House Coal — to 24/- - 
(4) N.W. Coast— = (three months) 283 5 0 - » Nuts . 18/6 to 20/6 - 
N. Lancs. and Cum.— Copper (cash) . . ée 54 8 9 Yorkshire Hards - 18/-to 20;- - 
(4 15 6 (a) — ” (three months). . 6 13 Derbyshire Hards . 18/—to 20/- - 
Hematite Mixed Nos. 4418 6(b) = Spanish Lead (cash) 2417 6 Rough Slacks 10/6 to 11/6 - 
{ 5 2 O(e) — ee (three months) 25 7 6 Nutty Slacks 8/-to 9/- - 
és =” PSs Spelter (cash). . 28 17 6 Smalls . —, ae 3/-to 5/6 = 
» (three months). . 28 8 9 Blast- Sumine Coke (Inland) ~ to 27/6 at ovens.* 
MANUFACTURED IRON. i = »» (Export) .. f.0.b, 26/— to 27/- 
Teme. Export. Copper, Best Selected Ingots 60 15 0 
¥ peggy aa »» Electrolytic r 6110 0 | Canpirr— (9) SOUTH WALES. 
Secu n ts » Strong Sheets -* — 86 0 0 Steam Coals : 
ites Sian . « 2 41 0 0 »» Tubes (Basis Price) Ib. 0 1 Of Best Smokeless Large 22/6 to 23/— 
Best a ‘ = Brass Tubes (Basis Price) . Ib. 0 011 Second ,, ” 21/~ to 22/- 
»» Condenser .. . Ib. o1iw@ Best Dry Large... .. 20/6 to 21/6 
N.E, Coast— Lead, English. . 26 7 6 Ordinary Dry Large .. 19/— to 19/6 
Iron Rivets -@BseD. — »» Foreign.. 25 12 6 Best Black Vein Large 21/— to 21/6 
Common Bars. . 1115 0. _ Spelter 29 2 6 Western Valley Large 19/6 to 20/- 
Best Bars 250. — Aluminium (per ton) . £107 Best Eastern Valley Large 19/- to 19/6 
Ordinary ss 18/6 to 19/- 
Lancs.— ail 3 arth _ Best Steam Smalls 14/3 to 14/9 
Crown Bars oe 11 00. _ Ordinary Smalls 12/— to 14/- 
Second Quality Bars 10 00. —_ Washed Nuts : 18/- to 22/- 
Hoops 140 0. _ FERRO ALLOYS. No. 3 Rhondda Le 23/- to 24/- 
: (AB prices now nominal.) -. » —«sSmailis 16/6 to 17/- 
8. ¥ Se Tungsten Metal Powder 1/10 per Ib. No. 2 te Large 19/6 to 20/6 
Copen Bese nee. r Ferro Tungsten , 1/5 per Ib. i » Through 17/6 to 18/6 
Best Baws See. ” Per Ton. Per Unit. Smalls 13/- to 14/- 
Hoops 400. ex: FerroChrome, 4p.c. to 6 p.c.carbon .. £23 10 0 7/6 Foundey Coke (export) 40/- to 45/- 
MIpLANDs— oe oe 6p.c.to8p.c. ,, - £22 15 O 7/3 Furnace Coke a 30/- to 32/€¢ 
Crown Bars . : ae on ” 8p.c.tol0p.c. ,, 22 7 6 6/6 Patent Fuel ‘ 25/6 to 26/6 
Marked Bars (Staffs. ) 1410 0.. _ ee Specially Refined... .. Pitwood (ex ship) 29/6 to 30/6 
Nut and Bolt Bars _F | Pare — 9° »»Max. 2 p.c. carbon. . - £36 5 0 11/6 SwanszEa— 
Gas Tube Strip 12 10 Otol2 15 0 Te? 2 -- 42 5 0 15/- Anthracite Coals : 
ro See ee a’ ’ » x» 0.70p.c. carbon - £54 0 0 17/6 Best Big Vein Large 41/— to 45/- 
»» »» carbon free 1/5d. per lb. Seconds «. ae 32/6 to 37/6 
STEEL. Metallic Chromium . -. 3/3perlb. Red Vein .. 27/- to 30/- 
(8) Home (7) Export. Ferro Manganese (per ton) . £16forhome, Machine-made Cobbles 45/- to 50/- 
£ed £ s. d. £16 for export Nuts 45/— to 47/6 
(5) ScorLanp— »» Silicon, 45 p.c. to 50 p.c. - £11 12 6scale 5/—per Beans .. 35/- to 37/6 
Boiler Plates .. 1l 0 0 ‘ 11 0 0 unit Peas .. .-. 20/— to 22/- 
Ship Plates,jin.andup 8 2 6to 8 5 0 ” ” 75 p.c. - £19 0 Oscale 6/- per Breaker Duff 9/-to 9/9 
£8 0 Oto 8 2 6 unit Rubbly Culm 11/6 to 12/- 
Sections .. 712 6to 715 0 » Vanadium - 14/3 perlb. Steam Coals : 
£710 Oto 712 6| +» Molybdenum 5/- per lb. Large .. 21/- to 22/- 

Steel Sheets, under */,, in. », Titanium (carbon free) 0/114 per lb. Seconds 19/- to 21/- 
to fin. .. - «- 10 0 Otol2 0 0 + mtn + ote . £170 Smalls .. . 11/6 to 12/6 

Sheets (Gal.Cor.24B.G.) — £15 0 Oto16 0 09| Cobalt .. . 9/3 per lb. Cargo Through .. 16/6 to 17/6 


(5) Glasgow, Lanarkshire and Ayreshire. 
(8) Except where otherwise indicated, 
(a) Delivered Glasgow. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Production and Prices. 


WueEwn the franc ceased its erratic fluctuations 
and manufacturers began to suffer from the effects of a 
-tabilisation, they bore their losses with equanimity in the 
belief that business would soon adapt itself to the new 
money Values. The franc has remained at its present level 
a sufficiently long time to allow of such an adjustment 
taking place, and yet there is no improvement in business 
and no promise of renewed buying. The situation has not 
changed, and there is now very little hope of much being 
done this year, apart from the orders that are being given 
yut for railway and shipbuilding material. There is just 
enough employment to prevent many works from closing 
down. The main cause of this want of activity is the 
increased prices of commodities, which were expected to 
ome dowa with the higher value of the franc, but have 
been advanced by the heavy taxation and by the difficulty 
of reducing wages so long as the cost of living remains at 


its present level. The meagre home consumption of iron 


and steel is reflected in the prices, which have been | 
steadily weakening for some time past ; but mill and forge | 


owners now find that they have, in many cases, got below 
their minimum limit, and declare that unless they can sell 
steel at profitable rates they will reduce production still 
further. Another disturbing factor in the situation is the 
debate now taking place on the new Tariff Bill. No one 
knows what the effect of the Bill will be, although there are 
many who are alarmed at the possible consequences of 
retaliation, and it is evident that there can be no normal 
adjustment of business until it is seen in what form the 
Bill will be finally passed. So far it is noteworthy that the 


Ciovernment and the Commission of Customs have suffered | 


a check through being obliged to accept an amendment 
partially exempting from duties the materials required for 
shipbuilding, such as plates and boilers. 


The Coal Trade. 


The efforts that were made to increase the coal 
output at the time of the British miners’ strike are having 
more serious consequences than could have been antici- 
pated. Seeing that the production is only about 60 per 
cent. of the home requirements, it was expected that 
French coalowners would have no difficulty in disposing 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Ofjce, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.(’., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


GENERATORS. 





STEAM 
Babcock 


i 

| 269,036. August 9th, 1925.-Warter-rusEe BoIrLers, 
and Wilcor, Ltd., Farringdon-street, London, E.C. 4. 

| The object of this invention is to reduce the height of the com- 
bustion chamber of a water-tube boiler burning powdered fuel. 


On either side of the combustion chamber A there are arranged 
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water tubes B in such a fashion as to form a complete wall. 
Between this wall and the casing there is space for part of the 
steam generating tubes C C and for an air heater D. The path 
of the furnace gases is up the centre of the combustion chamber 
and down the side passes.— April 14th, 1927. 


of all the coal they could bring to bank ; but the geographical 


situation of the collieries, to say nothing of the quality of 
much of the coal produced, makes it impossible to compete 
with British coal in parts of the country where low freights 
permit of its being sold at below the prices the French can 
afford to accept. It does not appear as if the efforts to 
favour French coal, by according it special preferential 
railway rates, will meet with much success, although it 
will certainly have some effect upon the prices of British 
coal, and it is remarkable that during the preliminary 
debate upon the Tariff Bill the proposed import duty of 
5 per cent. ad valorem on anthracite had to be withdrawn. 
It is replaced by the duty of 20 centimes per 100 kilos. 
rhat is not encouraging for the French colliery industry, 


which has been clamouring for protection as the only means | 


of saving it from disaster, and the agitation is now gathering 
in force in view of the attempts which are now being made 
by coalowners to reduce wages still further. It is affirmed 
that in the Nord and the Pas de Calais the stocks of coal 
amount to a million and a-half The men 
informed that unless they accept another reduction in 
wages they will have to work fewer hours. Both the owners 
and men are to meet the Minister of Public Works to dis 
cuss the situation, with the idea, apparently, of introducing 
new arguments into the debate on the Tariff Bill. 


tons. 


Motor Car Industry. 


The condition of the motor car industry can 
obviously only be improved by an entire reorganisation, 
and it is believed that that will entail the disappearance 
of a number of small firms. The object in view is to con- 


solidate the position of the big makers by means of an | 


amalgamation of interests, whereby costs will be reduced 
and the commercial services simplified, but that is present- 
ing many difficulties, and it is only by force of circumstances 
that the organisation will be possible. Except in one or 
two cases, it does not seem as if much export business is 
being done in cars, and in view of the uncertain future with 


regard to foreign trade, it is hoped to develop considerably | 


the trade in cars at home. The number of cars running 
in France is relatively small compared with that in some 
other countries, particularly taking account the 
importance of the industry. The new methods being 
adopted for the sale of cars prove that makers are keenly 
alive to the necessity of creating a bigger demand at home. 
Another instance of the difficulty of the situation is the 
failure, so far, to retrieve the business of De Dion-Bouton. 
One of the latest combinations was proposed by a Franco- 
German group, which offered to refloat the business on 
condition that the construction of the cars should be 
carried on as before, but with engines imported from 
Germany. The import duties provided by the new 
Tariff Bill put this combination out of the question, and the 
negotiations fell through. 


into 


Mont Valerien Lighthouse. 


Although the lighthouse on Mont Valerien, on 
the outskirts of Paris, has been working intermittently for 
a month past, it is not regarded yet as being in service, 
but it is now beginning to flash nightly and the service 
will very soon become regular and uninterrupted. The 
idea of installing an exceptionally powerful light on the 
fort began to take definite form during the war, and after 
the construction of the lighthouse on Mont Afrique, near 
Dijon, for the guidance of airmen between the Channel and 
the Mediterranean, it was decided to push forward with 
the installation on Mont Valerien, which was to be the 
most powerful of its kind in the world. There are two 
murrors, each 2m. in diameter, with arc lamps operating 
with 300 ampéres. It is stated that in exceptionally fine 
weather a pilot at Croydon would see the light from a 
height of 1000 m. The mirrors revolve and flash the light 
every eight seconds. 


are | 


INTERNAL COMBUSTION ENGINES. 


268,988. May 17th, 1926.—Sieeve Vatve Mecnanism, P. 
Burt, Hollybank, Bothwell, Lanarkshire. 

This valve gear is more or less of the Argyle type, that is to 

say, the sleeve both reciprocates and oscillates. The sleeve A 


is driven by the lay shaft B by means of the crank and link C. 


N°268 988 














The link is connected with the sleeve by a universal joint D and 
is hung on the link E. The resultant path of movement of a 
point on the sleeve is indicated by the dotted line F, and the shape 
of the ports is correspondingly formed, as shown at G.— April 
14th, 1927. : 


DYNAMOS AND MOTORS. 

246,133. January 8th, 1926.—IMPROVEMENTS IN OR RELATING 

ro Rotary Exectric TRANSFORMERS FoR Covurlinc Two 

ALTERNATING-CURRENT Networks, Siemens Schuckert 

werke Gesellschaft mit beschrankter Haftung, of Berlin- 
Siemensstadt, Germany. 

The coupling of two alternating-current circuits of fluctuating 
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or different frequency offers difficulty. According to this inven- 


tion, the circuits A and B are connected together by a converter 
consisting of two three-phase shunt machines C and D, con- 
nected to the circuits A and B as shown. 





On the converter 








shaft there is a fly-wheel E. 


If this fly-wheel is brought into 
action, say, by a transfer of energy from the circuit A to the 


circuit B, the speed characteristic of the machine C, acting as a 

generator, must be regulated to make it give up a greater amount 

of energy. The generator thus puts a greater load on the shaft, 
that is to say, exercises a breaking action which brings the fly- 
wheel into action and gives a buffer action. For altering the 

8 -load characteristic suitable regulating devices a1:e pro- 

vided.—April 8th, 1927. 

268,859. January 4th, 1926.—ImPRovEMENTs IN ARMATURES 
or ELecrro-morors AND GENERATORS, Frederick William 
Lanchester, Dyott End, Oxford-road, Moseley, Birmingham, 
and Lanchester’s Laboratories, Ltd., of 38, Bailey-lane, 
Coventry. 

Armatures constructed in accordance with this invention 
are capable of running at higher peripheral speeds than usual. 
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The armature is of the gramme type, with perforated laminations 
for the reception of the conductors A. The return connection 
is taken as a single layer through the interior of the ring or 
through perforations. The support for the armature con- 
sists of two plates. The right-hand illustration is 4 longitu- 
| dinal section of the armature, which is more or less self-expla- 
| natory.—April 4th, 1927. 


| 


TELEGRAPHS AND TELEPHONES. 


| 269,101. December llth, 1926.—IMPROVEMENTS IN AND 
RELATING TO ELectric ConpENsERS, The British Thomeon- 
Houston Company, Lid., of Crown House, Aldwych, London, 
W.C. 2 
An electrical condenser constructed in accordance with this 
invention can be easily formed, and assembled with a minimum 
amount of material and labour. The stationary plates are held 
in position by bolts A, around which are coiled springs B, and 


| N° 269,10! 














| 7 
| 





| between the convolutions of these springs the plates are inserted, 
| each plate being provided with a set of holes corresponding to 
| the bolts. The parts of the plates that are inserted between the 
convolutions of the springs are warped into helical form, so that 
they may be properly received between the spring con 
volutions. This construction, most clearly shown by the lower 
illustration, which shows a portion of the rotor.—April 14th, 

1927. 

247,538. January 19th, 1926.—IMPROVEMENTS IN OR RELATING 
To Hieu-Fre@vency Rapio TRANSMISSION Systems, ©. 
Lorenz Aktiengesellschaft, of Lorenzweg, Berlin-Tempelhof, 
Germany. 

This invention relates to high-frequency radio transmission 
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systems of the type in which there are one or more intermediate 
circuits between the circuit containing the high-frequency 
generator and the aerial, and has for its object the equalisation 
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of the load on the high-frequency generator during operation of 
the transmitting key. In the system illustrated, a high-frequency 
generator G, such as an are generator, for example, is connected 
to an intermediate circuit comprising condensers C, a coupled 
tuning coil L in the aerial circuit, a tuning condenser D and the 
primary coil of a choking device E, the transmitting key T 
being in a controlling cirevit connected with the aerial circuit 
by a choking device F. A resistance W is connected in parallel 
with the primary coil of the choking device E, and the conditions 
are such that when the key T is closed, both the choking devices 
are saturated, so that there is no choking effect, but when the 
key is open the choking devices are not saturated and energy 
from the generator G passes through the resistance W. By 
suitably proportioning this resistance the load on the generator 
may be maintained uniform whether the key T be closed or 
open, the choking device E acting as a relay for the resistance W. 
-April 4th, 1927. 


FURNACES. 


268,993. May 25th, 1926.—Furnaces ror STEAM Borers, 
Ff. @. Brettell, 75, Colmore-row, Birmingham. 

This boiler furnace is of the ‘“ Dutch oven” type; that is 
to say, it is wholly exterior to the heating surface. Its pecu- 
liarity lies in the fact that it is provided with a steam jet appa- 
ratus A near the roof, j 











issuing towarda the sides of the furnace are more powerful than 
those directed straight forward—see the plan view. The result, 
it is claimed, is that the furnace gases are prevented from flow- 
ing up the side walls of the furnace and are constrained to go 
forward, while they are intimately mixed with the secondary 
air admitted by the passage B.—A pril 14th, 1927. , 


LIGHTING AND HEATING. 


268,986. May I4th, 1926.—IMPROVEMENTS IN OR RELATING 
ro Evectrric INCANDESCENT Lamps, Harold Wade, of 111 
and 112, Hatton-garden, London, E.C.1 


This invention is concerned 

with electric incandescent lamps, 

A which, in order that the light 
absorption may be decreased, have 

a substance introduced into them 

that possesses the property of 
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off the filament 
does not absorb light, and which 
is usually referred to as a “‘ getter.” 


facturing lamps _ in 
“getter ”’ action can be accurately 
regulated in accordance with the 
quantity of tungsten that is 
volatilised. As shown in the illus- 
tration, the lamp is provided with 
an auxiliary electrode A, which is 
coated with a “getter,” and 
which, under the influence of an 
electrical discharge between the 
auxiliary electrode and the filament, 
is capable of generating a gas 
that forms with the volatilised 
material of the filament a trans- 
ipril 14th, 1927. 
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SHIPS AND BOATS. 


268.914. February Ist, 1926.—IMPROVEMENTS IN AND RELATING 
To Systems or Exectrric Sar Propvtsion, The British 
Thomson-Houston Company, Ltd., of Crown House, Ald- 
wych, London, W.C. 2, and Alan Adair Pollock, of Croxton 
House, Sherbourne-place, Leamington Spa, Warwick. 

In the case of ships fitted with propellers fore and aft, it is 
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desirable from the point of view of efficiency to run the forward 
propeller at a lower speed than the aft propeller. According to 
this invention, this is accomplished by connecting the forward 


converting the tungsten volatilised | 
into a form that | 


A method has been found by the | 
inventors which permits of manu- | 
which the | 
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‘ — { B Po | Secretaries of Institutions, Societies, éc., desirous of having 

0) \ ' / \ | notices of meetings inserted in this column, are requested to note 
J [ | that, in order to make sure of its insertion, the necessary information 


| should reach —— on, or before, the morning of the Wednesday 
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| Lyne of the National Gas Engine Company, Ltd. Parties will 


| Eastern District Meeting at Berwick-on-Tweed, to inspect the 
New Bridge. 


and aft motors in series, and also in series with the generator 
and providing controlling arrangements, as shown. A and 
B are the generators, C and D the forward motors and E 
and F the aft motors. The generator A is connected in series 
with the forward motor C and the aft motor E and its field G 
is excited through a potentiometer rheostat H of a Ward- 
Leonard controller, from a separate constant voltage excitation 
supply K. The field windings L and M are connected in parallel 
across the excitation supply and their circuits are connected with 
biassing or balancing resistances N and O in such a manner that 
if the sliding contact P on the controller be moved upwards, the 
tield winding M will be weakened and the winding L strengthened 
and vice versa. The contact P is connected to a sliding contact 
R on the potentiometer rheostat H, so that it moves with it. 
The method of operating the arrangement is fully described.— 
April 14th, 1927. 





MISCELLANEOUS. 


269,089. November 23rd, 1926.—ATOMISERS FOR 
F. E. Martin, 21, Calle Princesa, Barcelona, Spain. 
This atomiser is said to be specially applicable to the spraying 
of sulphuric acid within leaden chambers, and is of the centri- 
fugal type. The whole of the device shown in the illustration is 
rotated at a considerable speed, and the liquid to be atomised is 


LIQUIDs, 


The jets are so contrived that those 
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introduced down the hollow shaft. The liquid is driven out of 
the orifices A by centrifugal force, and is atomised to some 
extent by impingment on the skirt B. Any liquid which escapes 
atomisation is impelled over the lower edge of the skirt B, and 
strikes the next skirt, and so on until it is fully atomised.—A pril 
14th, 1927. 


269,090. November 23rd, 1926.—Fractionat DISTILLATION, 
Thermal Industrial and Chemical (T.1.C.) Research Com- 
pany, Ltd., Allington House, Victoria-street, London, 
5.W. 1, and W. J. Chadder. 

In this process tar is introduced into the primary still A, which 
may be heated by any suitable means ; for instance, it may con- 
tain a layer of molten metal B. In this still the tar is completely 
distilled in such a way that a molten residue, pitch, alone 
remains. This may be removed from the still as or when desired. 
The evolved vapours escape through the conduit C into the 
fractionator D, consisting of a vessel, the lower portion of which 
is charged with a suitable material providing as large a surface 
as possible, for the purpose of scrubbing these vapours by means 
of the condensed liquor descending from the dephlegmator E 
which occupies the upper part of the vessel. The condensate 
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x the dephlegmator having passed through the scrubbing 
material flows into the secondary still F, which contains molten 
| metal and is heated by any suitable means ; for instance, by 
waste gas from the primary still A. This still is kept at a tem- 
| perature slightly below that of the boiling point of the con- 
| stituents which it is desired to separate, that is slightly below 
| the temperature existing in the dephlegmator. This will cause 
any lighter boiling constituent contaminating the desired frac- 
tion to become re-evaporated with the result that the partial 
vapour pressure of this lighter boiling constituent in the scrub- 


facilitate the removal of these lighter constituents. The vapours 
leave the top of the dephlegmator and are led into the bottom of 
the second scrubbing tower G, which communicates with the 
tertiary still H, and so on.—April 14th, 1927. 








Forthcoming Engagements. 


of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


Royat Institution.—21, Albemarle-street, W. 1. Discourse, 
“ Structure of the Silicates,” by Professor W. L. Bragg. 9 p.m. 


SATURDAY, MAY 2isr. 


INSTITUTE or British FouNpDRYMEN : LANCASHIRE BRANCH. 
—Visit of the Junior Section to the works at Ashton-under- 


commence to tour the works at 2.45 p.m. 
INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.—North- 


2.30 p.m. 


TUESDAY, MAY 24ra. 


Juntor INsTITUTION OF ENGINEERS.—Visit to the Showrooms 
of Holophane, Ltd., Westminster, and lecture and demonstra- 


bing chamber of the fractionator D will be increased, which will | 


WEDNESDAY, MAY 25rn. 

INcorRPORATED Rapro Socrery or Great Brirarw.— A; 
Institution of Electrical Engineers, Savoy-place, W.C. 2. ** Tix 
Hot Wire Microphone and Audio Resonant Selection,’ by M; 
G. G. Blake. 6 p.m, 

THURSDAY, MAY 26run. 


INSTITUTION OF MUNICIPAL AND CounTY ENGINEERS.—Tow 
Hall, Ilkeston. East Midland District meeting. 10.45 a.m. 


FRIDAY, MAY 
PRODUCTION ENGINEERS. 


27TH. 


INSTITUTION OF Council Roo: 





S.W. 1. “ Rate Fixing,’ by Mr. J. Ronald. 

Roya Instirution, 21, Albemarle-street, W. 1. 
“Gabriel Y. Galan, Contemporary Spanish Poet,” 
lency the Marquis de Merry del Val. 9 p.m. 


7.30 p.m, 


Discours: 
His Exce| 


FRIDAY AND SATURDAY, MAY 271TH anp 287H. 


| INSTITUTION OF MUNICIPAL AND CoUNTY ENGINEERS.—Tow 
Hall, Newport, South Wales District Meeting. 10.45 a.m. ar 
9.30 a.m. respectively. 


SATURDAY, MAY 28ra. 
Junior InstrruTion oF ENGINEERS.—Visit to the Shell Have 
Installation of Shell-Mex, Ltd. 1 p.m. 


THURSDAY, FRIDAY AND SATURDAY, JUNE 2xp TO 
4TH. 


Tue InstrrutTion oF Municirpat anp County ENGINEERs.- 
Scottish District meeting at Dunfermline. 
SATURDAY, JUNE 4ru. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS. 
Eastern District meeting at Maidstone. 
TUESDAY, JUNE 28ru. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS.—Visit 


to the Kent Cement Works at Greenhithe by steamer, whic! 
will start from Westminster Bridge Pier at 10 a.m. 


Sout! 








CONTRACTS. 


Tae Futrer AccumvuLaror Company (1926), Ltd., Chadwe!! 
Heath, Essex, has received an order from the India Store Depart 
ment for 26,775 inert dry cells. The same Company has also 
received an order for its TD 17 type train lighting ceils, in wood 
lead-lined containers, from the Crown Agents for the Colonies. 


Tae Generat Evectric Company, Ltd., of Magnet House 
Kingsway, London, W.C. 2, has received an order from the 
General Post Office, London, for 75,000 Robertson carbon fila 
ment telephone switchboard lamps ; and from the Turton Urban 
District Council for twelve months’ supply of Osram metal 
filament vacuum lamps. 


Sm W. G. Armstrone, Wurrwortu anv Co., Ltd., inforn 
us that their engine works department has received an order 
from the London and North-Eastern Railway to take out and 
repair the three pairs of 90ft. entrance lock gates at Immingham 
Dock. The gates will be floated out and towed up the Humber 
about 9} miles to the slipway at the Dockyard, Hull, where 
the repairs will be carried out. 








|} Turpixne Pumps ror SHancuat.—Holden and Brooke, Ltd., 
wish us to state that the efficiency obtained with the 10-stage 

turbine pump illustrated ani described in last week's issue of 
| Tue ENGINEER was as high as 76 per cent. 

Britisa Opticat Scitence.—The scientific work accomplished 
| at the Optical Convention, which was held in London last year, 
has proved to be of great interest and importance. It is recordec 
in the “ Proceedings " of the Convention, two volumes which 
run to over a thousand pages, These volumes contain many 
original papers of exceptional interest in all branches of optics 
Inquiries with regard to the Convention and its publications 
should be addressed to the secretary, the Optical Convention. 
1926, 1, Lowther Gardens, Exhibition-road, London, 8.W. 7. 


Storrnc Drawines ror Rererence.—The Plan-Clip Com- 
pany, of 4, St. Paul's Churchyard, London, E.C. 4, has sent to 
us some literature concerning a system of filing, or storage, of 
blue-prints, and other large sheets, for which several claims to 
excellence are made. The essence of the idea lies in hanging 
the prints, vertically, in bunches held by specially-designed 
wire clips from a horizontal hanger, which may be attached to 
any convenient support. Hangers have been evolved for fixing 
on the wall, on the edge of a table, and on floor standards. Alter 
natively the prints may be hung up in special cabinets or cup- 
boards. 


Stone Preservation.—In December, 1922, the Department 
of Scientific and Industrial Research set up the Stone Preserva- 
tion Committee to consider the best methods by which decay. 
especially in ancient structures, may be prevented or arrested. 
A report on the progress of the Committee's work has now been 
published. The Committee found that it was first necessary, for 
the prosecution of its work, to arrange for a thorough investi- 
gation of the various types of decay in relation to the character 
of the stone and the climatic and industrial local conditions 
Broadly speaking, the study has two aspects :—(a@) Chemical, 
physical and geological ; and (6) biological. Copies of the report 
may be obtained from any branch of His Majesty's Stationery 

Office, price 1s. 3d. net. 

Mitp versus Hick Tenstce Steet ty Reryrorcep Concrete. 
—A booklet containing a reprint of correspondence between Mr. 
H. Weston and the Ministry of Transport regarding the relative 
value of mild steel and high tensile steel in reinforced concrete 
construction has been issued by the Weston Concrete Engineer- 
ing Company, Ltd., of the Metropolitan Steel Works, West 
Norwood. The correspondence deals with a clause which is 
incorperated in the specification issued by the Ministry of Trans- 
port for the special trunk roads which are now being undertaken. 
The clause in question differentiates between high tensile and 
mild steel, and allows 6-66 lb. of high tensile steel as the equiva - 
lent of 10 Ib. of mild steel. Mr. Weston contends that both 
types of steel are mutually equivalent in so far as the design of 
reinforced concrete structures is concerned and that it is impos- 
sible to supply 10 Ib. of mild steel as the equivalent of 6-66 Ib. of 
high tensile steel by reason of the greater value of the mild steel 
as based on the relative qualities and weights fixed by the 
specification. Reports from Messrs. David Kirkaldy and Son, 
Dr. Oscar Faber, D.Sc., M. Inst. C.E., and the Considére Con- 
structions, Ltd., are submitted in support of Mr. Weston’s con- 
tentions. According to the testimony of Mr. G. Topham Forrest, 
F.R.1I.B.A., superintending architect to the London County 
Council, it appears that his Council has never permitted a lesser 
sectional area of steel reinforcement to be used in the case of 
high tensile steel than would be required if mild steel were 
employed, and, moreover, that the steel reinforcement must, in 
any event, comply with the British Standard Specification for 
structural steel for bridges and general building constructiop. 
The booklet may be obtained from the Weston Concrete Engi- 








tions, ‘‘ Stage and Colour Lighting,” at 7 o’clock. 


neering Company, Ltd. 





Society of Motor Manufacturers and Traders, Ltd., 83, Pall Mal), 
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